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FIRST PART. 

ORIGINAL ARTICLES 


Instruction in Agricultural Housekeeping in Belgium 

by 

P. Wauters, 

Subinspector at the Mmistry of A^x’^icultme and Public Works, 


I. — Aim of Agricuwtjrai, Housekbeping Instruction* 

While the spread of agricultural iustructiou exercises a favourable in- 
jBuence on the increase of agricultural production, the special instruc- 
tion of women engaged in rural pursuits tends not only to increase the ma- 
terial resources of the farm, but also to raise the social level tad improve 
the general well-being of the cultivator. Is it not the duty of the fanner’s 
wife to look after the upbringing of the children, to provide nourishing and 
appetizing food for the family, to keep the house in good order from an aes- 
thetic and a hygienic point of view and to see to the general comfort of 
her family? 

AH tlxese considerations have been taken into account in the organi^- 
tion of agricultural housekeeping schools in Belgium; they are not ordinary 
schools of domestic economy for country girls, but rather technical insti- 
tutes for the training of future farmers’ wives, where they acquire a know- 
ledge of and devotion to their profession. 

Agricultural instruction for girls, begun twenty-three years ago, has 
extended rapidly and there are indeed few countries in which this orgtai- 
zation is so well developed as in Belgium* 

These schools can be classed as permanent or fixed, and temporary or 
travelling. 

n. --- Permanent Schools. 

These consist of three types * A, Agricultural Housekeeping Schools ?- 
B, Agricultural Houseteeping Sections ; C, Elementary T^hnical Agife!; 
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A, Agricultural Housekeeping Schools. — There is no agricultural ins- 
truction of a higher or university standard for girls. The permanent farm 
schools give instruction of a secondary standard. They aim at giving a 
sound technical education suitable for young women intending to take 
up agriculture. The instruction comprises a theoretical and practical course 
in the following subjects : Natm'al History, elements of Agriculture, Kit- 
chen Gardening and Flower-growing, the elements of Animal Husbandry, 
Dairying, Domestic Economy, the elements of Pedagogy and Hygiene, the 
elements of Commerce and Book-keeping. There are also occasionally 
Courses in Common Daw and vSocial Economics. 

The courses are generally divided into two years of study. 

The development of this scheme, its internal organization and the rel- 
ative importance of the theoretical and practical work are not the same for 
all schools. The scheme ahd detailed time-table of instruction are submit- 
ted for the approval of the Minister of Agriculture. The following is a scheme 
of practical work for one of the schools : 

In groups of from 4 to 6 the pupils take their turn in feeding the live 
stock, milking the cows, calculating the feeding value and price of the rations, 
learning to recognise the good and bad points of live stock, making but- 
ter and cheese, and analysing the dairy products. They also take charge of 
the poultry-yard, superintend the hatching of chickens both artificially and 
naturally, and undertake the rearing of poultry, fattening of pullets and their 
preparation for the market. They take charge of the apiary, take the s^yarms, 
gather the honey and the wax and prepare hydromel. They grov¥ yeget- 
aUes and flowers, prune fruit-tres, prepare ja^ns and preserved fruits, ma% 
wiue and various beverages from garden fruit, and keep accounts. 

In Domestic Economy they make repair clothes, wash, bleach 
and iron linen, prepare meals, and are msponsible for the decoration of the 
houses and gardens. 

At these schools, the instruction is entirely free, but the pupils pay fqr 
their board. They keep a strict account of the income and expenditure 
of the establishment ; each month an account is made out for each member, 
either mistress or pupil, who then contributes her sliare. 

There are thirteen such schools in Belgium : Bastogne, BerlacD Bouchoutf 
Brugelete, C^es, Gortemarck, Cooreind, Gijseghem, Jl^verle, Herve, Over- 
ijsche, 'S Gravenwezel, Virton, Wavre-N. Dame. With the exception of 
those at Bouchout and Virton all these schools are under one central 
institulion of ^neral instruction. 

The Department of Agriculture contributes to the expenses according 
tn the schema of development, the value of its staff of instructors, and the 
importance of the station and its equipment, by subsidies var^dng from 
1000 to 4000 francs (£40 to £160). 

The age of admission for pupils is 14. To facilitate study and to avoid 
loss of time in taking notes the pupils are provided with t3rpe-written sum- . 
maries or they ruake use of text-books. These are also useful for women 
who wish to study at hpine. 
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At the end of the course the pupils may be examined before a board 
composed of a delegate from the Department of Agriculture, a delegate from 
the province (in cases where the school is subsidised by the provincial 
government), and members of the staff. 

To encourage attendance, the public authorities offer scholarships to 
piipils. The Department of Agriculture also offers scholarships to students 
on the application of the candidate and the recommendation of the exami- 
ning board. Certain provinces include an annual allowance in their budgets 
for distribution as scholarships for pupils of particular schools. 

B. Agricultural Housekeeping Sections. ~~ These aim at inculcating 
a taste for agriculture and at the same time imparting general instruction. 
The course corresponds to a lower secondary standard. 

The technical instruction and the practical work is more limited than 
in the tnie agricultural housekeeping schools. The scheme of work com* 
prises elements of Agriculture, Dairying, Domestic Economy and Book- 
keeping. Four hours per week are devoted to theoretical and about the 
same to practical work. The government subsidies amount to 750 to 
looQ francs (£30 to £40) pci* for each section. Sections esta^ 
lushed at Champion, Jodoigne, Maulde, Tessenderloo and Waremmc- 

C. Elementary Agricultural Sections. — The foregoing courses are for 
girls who can put in at least one full year's study, whilst these elemental 
sections are intended for the children of small holders, who have to assist 
their parents in farm wofk at an early age. 

In general they are in connection with public or piivate dementaty 
schools and the scheme of work is capable of modification according to 
local conditions. Thus there are some which work only during the slack 
period in the farm work, others for one afternoon per week throughout the 
year, others in the evening or on Sundays.. 

Attendance at these courses is gratuitous. The Departments of 
Science and Arts and of Agriculture may collaborate in the organization 
ipf these sections, The former makes grants to the adult schools, white 
annual grant of 350 to 750 francs (£14 to £30) and pays 
half the expenditure of the necessary equipment for the cour^ in 
agriculture. 

Elementary sections for girls, of recent cfeation, are as yet only 10 in 
number, but it may be safely predicted that, when better known, they will 
rapidly increase, for they are destined to render valuable services to the 
rural population. 

These courses are already in existence at Appelterre, Borsbeke, He- 
vele, Terbanck, Iseghem, Resseghem, Rondu, Salmchateau, Vezon, Vorst 
andZeelhem. 

. III. — Temporary or Travelling Schools.’ 

The temporary agricultural housekeeping schools are moved two or 
three times a year from one canton to another, and form one pf ^ 
most interesting features of agricultural education in BdgixiSr, 
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they were started* in 1890, they immediately met with great success. These 
schools were originally founded for the development of the national dairy 
industry, and their first object was a rapid dissemination in the country dis- 
tricts of the best methods of utilising milk and of making butter and cheese. 
At present the session lasts four months, and the course comprises Crops, 
Live Stock, Dair3dng, Cheese-making, Domestic Economy, ultry-keeping 
and Book-keeping. 

These schools are provided on the request of the communit}^ or of an 
agricultural organization or society, with the pecuniary assistance of the 
State, the province, the community or the agricultural society. The bud- 
get of these schools reaches about 2 500 francs (£ 100) for a session of four 
months. 

The instruction given is theoretical and practical and the classes are 
held every week-day, two hours being devoted to theory and three to prac- 
tical work. All the pupils are external, the maximum number not exceed- 
ing 20. Attendance at the course is entirely free. 

In order to be admited to the classes, girls must comply with the fol- 
lowing conditions : i) age 15 ; 2) possess a good elementary education at- 
tested by a certificate ; 3) physical fitness for the work. The staff of instruc- 
tors consists of i) a director, who gives the course in Crops and Live Stock 
and is responsible for the organization of the school (these positions are 
filled by State agriculturists) ; 2) two resident mistresses, who give the cour- 
ses in Domestic Economy, Dairying, Cheese-making and Book-keeping; 
they also direct the practical work. The mistresses receive a fixed salary 
paid by the State. During the period when the schools are closed, they give 
lecttaxes and public courses for farmers’ wives. 

For practical work, all the schools a!re furnished with appropriate 
material (separators, churns, butter-workers, refrigerators, butyrometers, 
cheese-making utensils, cooking utensils, lye-washers, sewing-machines, etc.). 

At the end of each session an examination is held in all the branches 
of instruction and in practical work. The examining board consists of 
the staff and a delegate from each authority patronising the school. Since the 
foundation of these schools, more than 6 000 girls have received diplo^ 
mas. 

At present there are thirteen such schools in the country, distributed as 
follows ; 


Piovince Number 

Antwerp # , , , . , . , . . . . . . , . . . * * 2 

-I' W, Flan<1ers 2 

Brabant i 

F. Flanders ..... i i 

I,i^ge i . 

lyimbonrg . , , ' * , . i 

Xuscmbourg . 3 

Namur • ^ 2 ■ 


Totdl , . . , .13 
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The success of these schools is generally much greater than that of the 
permanent ones. Owing to the scarcity of labour in the country the small 
or average cultivator has difficulty in sending his children to school for 
one or two years about the age of 15. The travelling school, lasting only 
4 months^ maybe said almost to carry the instruction to the pupils' homes, 
with the result that they are more easily got together. 

It is often found that when a new session is opened in a place where 
one has already just been held the applications for admission are more 
numerous, which shows that the farmers’ wives appreciate the technical 
instruction as soon as they get to know it. 

IV. — Lectures and Farm Women’s Circles, 

The organisation of public lectures and the creation of farm womens’ 
circles are the most successful of all methods for the rapid diffusion of tech- 
nical instruction of women in the country. They constitute a real extension 
of agricultural housekeeping education. 

For two years the Department of Agriculture has been organising 
lectures on various subjects of interest to farm w^omen : provisioning the 
household, management of the kitchen and fruit garden, preservation 
of fruits and vegetables, feeding of live stock, dairying, poultry-keeping, 
hygiene, etc. These lectures are instituted on the recommendation of 
State agriculturists or on request from an association of farm women. Every- 
where they are accorded the warmest possible welcome, and the. average 
attendance is as high asi 70, 

The farm women* s circles, are associations of country-women, who, by 
means of lectures, the institution of libraries, and competitions, attempt 
to circulate the information necessary to the proper management of a rural 
household or farm. To organize a circle, a large number of members is 
not necessary to begin with. Very often it is sufficient to call together some 
old pupils of agricultural housekeeping schools and a few intelligent country* 
women, to explain to them the aim of the periodic meetings and to sub- 
mit to them a very simple draft of rules. 

If the circles wish to become proprietors of various objects, they are 
granted the legal form of a professional union. The resources are made up 
“ from members’ subscriptions (generally very small) and from gifts of patroim. 
Public authorities may assist by organizing lectures, libraries and compel 
'txoUSv; 

In six years 183 circles have been formed, with a membership of 21500^ 
In 1912 the farm women's circles organised 806 meetings. The cirdes are 
United to fbtm federations, three of which run journals. 

.V.' — GONCnnSlXW^/' ' .. .V; : 

Agricultural housekeeping instruction has rendered and stiff cpntiut^ 
render . most valuable services to the agrictiltural populu%u of 
As yeti however, it only reaches a sdect few, representing: less 
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cent, of the girls who might profit by it. Thus it is by increasing the number 
of easily accessible schools and popularising the methods of scientific 
agricttlture that improvements in the conditions of rural life and the rai- 
sing of the dignity of the agricultural profession can be efiected. When the 
farmer’s wife has realised the fullness of her duty and learnt a better ap- 
preciation of rural life, and her daughters no longer seek to leave the countiy, 
the young men will be more ready to take up an agricultural life. 


Present Organization of Agricultural Meteorology in Sweden 

Prof. H. E. Hamburg, 

0 / the Central Mileorolor^ical Institute, Stockholm. 


The Swedish Meteorological Sendee in the continental part of the coun- 
try is chiefly centralized at the Central State Meteorological Institute which 
depends, froiii an administrative point of view, from the Royal Academy 
of Sciences and has been at work since 1873. There is besides a Meteoro- 
logical Observatory of the first class at Upsala depending from that 
University. . 

There is no special service for agricultural meteorology at the Central 
Meteorological Institute. But an endeavour has been made to organize 
the observations in the numerous stations, as well as their publication, 
and in general the w-hole service, in such a manner as to give satisfaction 
not only to the many requirements of the public in the matter of meteoro- 
logical intelligence of all kinds, but also to the agricultural classes. With 
this object in view, the Institute has naturally tried to conform to the 
re^lutions taken from time to time by the International Meteorological 
Congresses and committees. 

In the interests of agriculture the Institute’s activity consists in : r) 
daily meteorological service ; 2) regular observations of the temperatmre 
and hygroruetric state of the air, cfirection and velocity of the wind, dura- 
tion of sunshine, degree of cloudiness, rain and snowfall; 3) observations 
on storms, state of the ice, and on phenomena interesting the animal and 
vegetable kingdom and agricultnre. 

I. — For the daily meteorological service the Institute receives through- 
out the year telegrams giving meteorological observations taken in the even- 
ing and in the morning by 16 home and 68 foreign stations, in all 84. With 
the assistance of all these telegrams two S3moptic charts are drawn up daily, 
the morning one being exposed to the public in five places in the capital. 
The most important observations contained in the morning tdegrarns are 
communicated to 9 daily papers of the capital under the forih of a table; 
accompanied by a sumtnary of the state of the atmdsphere ahd by a fpte-* 
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cast for tile following 24 hours. Three of the papers with the widest circula- 
tion publish meteorological charts. 

The summary and the forecasts are telegraphed betw^een ii o'clock 
and noon to those communes who pay a fixed subscription for this purpose 
to the telegraph administration. A shorter summary, as well as the forecasts, 
is also sent to the managers of the State railways, who expose them to the 
public in all the large stations. This arrangement has also been adopted 
by several private railw^ay companies. This intelligence is also communi- 
cated by telephone to private persons. 

In J uly, August and September a special afternoon meteorological service 
is oganized for the benefit of agriculture. For this purpose the Institute re- 
ceives during the above period the morning telegrams containing the obser- 
vations made in the evening and in the morning of 6 other home and one 
other foreign stations, as well as the afternoon telegrams from 17 home and 
xg foreign stations. The forecasts that are drawm up by means of these 
telegrams are published between 5 and 6 p.m.; they are hung up to the 
public in five places in the capital; they are communicated to the new^spapers 
and spread like the morning intelligence by means of the telegraph and 
telephone. 

2. — The observations on the temperatee and hygrometry of the air, 
direction and velocity of the wind, cloudiness and amount of sunshine, are 
made regularly three times a day in 37 stations of the second class kept by the 
State, and by a small number of private stations (8 in 1912) . In these sta- 
tions readings are also taken of maximum and minimum temperatures, oi 
the snow and rainfall, as w^ell as observations on storms, hall, fog, etc. The 
observations of 18 stations are published in full in the collection called 

Swedish Meteorological Observations", published since 1859, a new 
series since 1873 ; those of the other stations are given under the form of 
annual tables. In this publication the monthly reports of about a hundred 
private stations of the third class (about which more below) ate inserted. 

A network of stations of the third class, for the most part private, hhs 
existed since 1878, especially for rainfall reading and also for observations 
oh the temperature of the air, and if to these be added about 40 stations in 
lighthouses in which the amount of rainfall and temperature, are observed, as 
well as the hydrographic stations -which have been established during recent 
years, a total of 633 raingauge stations is reached for the year 1912. The quan- 
tity of monthly rainfall, the maximum for24 hours, as well as the number 
of days with rain, snow, storm and frost (iniimnum below freezing point)> 
arendtedih the periodical bearing the title " SwedishMonthly Meteorological 
Bulletin in the Interests of Agriculture " (33rd year, 1913). Each number 
contains a chart showing the quantity of rainfall, and a certain number of 
tables on the temperatures of the air and the soil, and the winds, besides 
communications from observers, etc, 

3. — Besides the observations mentioned above and which are mainly 
made by instruments, several persons observe certain phenomena wWcb 
are of interest to agriculture (storms and, the state of the ice), as wefi as p^ 
itomena in the vegetable and spinal kingdoms (phenolo^cal obs^i^ 
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tions) and in agricnlture. Night frosts dangerous to vegetation were equally 
noted by these observers ; at present they are set forth (since i88i) in the 
monthly bulletins of a certain number of rainfall stations. This system 
of stations, called fourth class stations, was organized in 1871 by Professor 
H. H. Hildebrandsson at Upsala, and was adopted in 1881 by the Central 
Meteorological Institute. Nevertheless, owing to want of funds wherewith 
to pay them, the observers of phenomena in the vegetable and animal king- 
doms are now not numerous. 

Besides the periodicals mentioned above as works that may be impor- 
tant to agriculture from the meteorological point of view, the following 
may be noticed. 

H. E. Dambero. temperature et rhumidite de Fair a differeutes hauteuiB observees 
k Upsal pendant I'ete de 1875.— Nova Acta Re^. Soc, Sc. Ups., Series III, 1876, 
37 pages, I pi. Upsala, 1876. 

H. H. Hildebrandsson. The storms in Sweden 1871 - 1875 (in Swedish), Supplement to 
tile Mcmoifcs de V Acadifivie Royale des Sciences de SuMe, VI, No. 13, 20^ pages, I pi, 
Stockholm, 1877. 

H, H. Hildebrandsson and C. A. Rdndlund. Prise et debacle des lacs en 

automne 1871-printemps 1877. — Nowa Acta Re^. Soc. Sc. Ups., Series HI, 1878, 8 pages, 
3 pi. Upsala, 1879. 

H. W*. Arnell. The Development of Vegetation in Sweden from 1873 to 1875 (in Swedish); *—• 
Anmles de VUniversiU d'Upsal, 1878, pages 84, 3 pi Upsala, 1878. 

H. H. Hildebrandsson. Marche des isothemaes an prin temps dans le nord de PBuropel 
Nom Acta Re,^. Soc. Sc. Ups., Series III, 1880, 10 pagesJ, 3 pi. Upsala, 1880, 

A. C. HOgbom. Marche des isothermes en automne dans le nord de I’Burope. — ► Nova Acta 
Reg. Soc. Sc. Ups., Series III, 1S83, 8 pages, 4 pi. Upsala, 1883. 

H. E. Hamberg. Be Pinduence des forets sur le climat de la Su^de I-V. Supplement du rap- 
port de P Administration des Domaines sur les forets, Annees 1884, 1B87, 1895 (in 
Swedish and in French). I et II: Organisation et t^peratui'e, 76 pages, i ill, ; HI: Hu- 
midity de Pair, 58 pages, i pi. ; IV et V: Eaux tomb6es, et couche de neige, 1284. 36 
pages, 18^13 pi. Stockholm, 18S5, XS89, 1896. 

H. Morn and H. H. Hildebrandsson. Bes orages dans le peninsule scaudinave. — Nopa 
Acta Soc. Sc. Ups., Series III, 18S7, 55 pages, 12 pi. Upsala, 188S. 

H. B. Hamberg. I^ie Sommemachtfroste in Schweden 1871-1900. ^ Memoifes de VAea* 
difnie Royale des Screncss de Suide, Vol. 38, Ko. i, 94 pages, 5 pi. Stockholm, 1904. — 
The memoir contains also average dates for certain epochs in the development of vege- 
tation, especially in their bearing on agriculture. 

H. E. Bamberg. Mbyennes et extremes de la temperature de Pair eu Suyde 18,16-1907, 
Supplement aux Observations metteolc^iques v^uMoises publiyes par PAcadymie Royale 
des Sciences de Suyde, Tome 49, ae serie, Vol. 35, 1907, 81 pages, 20 pi. Upsala, 1908, 

H. E. Hamberg. l^e$ Pluies en Sudde de i860 k 1910. — Suppiyment atix Observaiions 
Uofohgiques Suedoises, Vol. 52, 1910, 215 pages, 16 pi. Upsala, igix. 
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Composition and Agricultural Value of the Arable Lands 
in the Argentine Republic. 

Part ! : Provinces of Buenos Aires and Santa Fe, 
by 

P. L AVENIR, 

at the Ministry of Ar,ricultme ; Arc^ntme Republic* 


General considerations. 

The vast territory of the Argentine Republic, estimated at 1139800 
square miles, extends from 21° to 54<^ that is to say from the tropics 
to the southern cold zone. It possesses a mountain system occupying a 
relatively limited area ; this consists of the great mass of the Andean 
Cordillera, the principal summits of which mark the boundary line on 
the west between Argentina and Chile. 

Apart from the important groups of mountain chains connected with 
and nearly parallel to the system of the Andean Cordillera, which occupy 
the provinces of Jujuy, Salta, La Rioja and a part of Tucuman in the north* 
only a few isolated massifs occur in this immense country ; such are those 
in the centre of the country in the north of the provinces of San Luis and Cor- 
doba and some sierras of lejjs importance in the south of the province of 
Buenos Aires. The rest of the country consists of immense plains called 
“ pampas”, the monotony of which is only relieved in certain districts 
by slightly elevated undulations, or in the more sandy regions by sbine 
dunes fixed by’^ vegetation or by others still shifting. 

The alluvial soils of which these plains are formed sometimes attain 
a considerable depth, as in the north and centre of the province of Buenos 
Aires and the south of Santa Fe and Cordoba ; no pebbles occur in them, 
and most of them, at least in the upper strata, contain no fine gravel ” ; 
it is only in exceptional cases that the whole of the soil will not pass 
through a i mm. sieve. They are in general rather fine soils, the coarse 
sand being almost always inferior in quantity to the ''fine sand;” the 
clay content is very variable, and in consequence the soils vary from ve^ 
heavy to very light, and some are even shifting. ' 

A good idea of the distribution of the soils in the most cultivated part 
of the country “the part which we are going to describe (i) —may be had by 


' (r) It comprises ' tlie ptoviaces of Buea<B Aiires, Santa Fe ^Ordoba, tke Pampas 
'..tesrritory, 'aiid provinces, of , San 'Luis,' and ^anU£3L^’'del''-lW|e^ 

. 'dr ’a total of' about '3C30 ''million acres'."'','’ 
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starting from Btienos Aires and turning towards the west, following for 
example the Pacific railway which crosses the country almost in a straight 
line for a distance of about 650 miles ; in a belt along the coast the soil is 
found to be fairly heavy, becoming gradually lighter as the boundary be- 
tween the provinces of Buenos Aires and Cordoba is approached ; in the 
south of this province and in the province of San huis it becomes sandy, as it 
does also, though to a lesser degree! in that of Mendoza. It is the same in 
going from Buenos Aires into the south-west of the province and as far as 
the Central Pampa, but matters change on travelling northwards paral- 
lel to the Rio Parana : thus the somewhat heavy soils of the south of the 
province of Santa Fe become stiff er towards the north of the same province ; 
they are then clay soils, sometimes even plastic clays, such as are met with 
also in a great part of the Chaco and of Formosa, regions covered with forests, 
particularly of “ Quebracho Colorado , 

Province of Buenos Aires , — The province of Buenos Aires, by far the 
n30St inhabited and the most highly cultivated of the whole Argentine, has 
an area of about 75 million acres, of which some 17 per cent., or 12 850 000 
acres (i) are sown to w^heat, oats, maize and flax, which are the chief crops 
of the country. Though the rest of the country is covered with, natural 
grassland or put down to lucerne (2) and is kept chiefly as grazing laxid, it 
must be mentioned that there are many soils suitable for arable farming and 
that only a small part of the lands capable of 3ielding abundant crops are 
at present under the plough. Nevertheless every year the acreage of tilled 
and sown land increases to a remarkable extent; but it must also be 
said that a good many soils which are too light and unsuitable to wheat , 
are cultivated and this, together with unsufficient tillage, contributes in a 
large measinre to lower the general average of yield. 

The production of cereals is byno means u nif ormly distributed throughout 
the province ; it is bn the contrary pretty much restricted to a belt bounded 
on the north and west by the provinces of Santa Fe and Cordoba, and on 
the south and south-west by a line slightly curved to the south, which, start- 
ing from a point somewhat lower than Buenos Aires, makes an angle of 
about 60® turned to the south with the meridian of the above town. In 
fact, out of the 9 400 000 acres under wheat, flax and oats in this province, 

4 570 000 belong to this belt, which includes a total area of about 21 550 000 
acres. Wheat alone accupies 2 565 000 ^res, while oats has 885 000 and flax 
1 194 poo acres ; if to these crops be added maize, which in the whole province 
is grown on 3 460 000 acres, of which 70 per cent, or 2 430 000 acres belong 
to this belt, the cultivated area of the belt amounts to 36 or 37 per cent, of ; 
its total acreage. 

These figures show clearly that the province of Buenos Aires may be 
divided into two parts : one comprising the northern and north-westenr 


(x) These figure are published by the Board of Statistics and of Kmal Economics ojf 
the Ministry of Agriculture and correspond to the crops of 1911-12. 

(3) There are about 5 million acres under lucerne in the whole province. 
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belts prevaiiingl3" devoted to field crops, of which we have above roughly 
sketched the boundaries, whilst the other more southern and much larger 
part, 52 585 000 acres in extent, is chiefly devoted to live-stock breeding- 
Of this area only 4 870 000 acres are sown to wheat, oats and flax, and 

I 030 000 to maize, or a total of 5 900 000 acres, which amounts to only 

II per cent, of the whole acreage of the southern belt. 

This distribution of agriculture in the province under discussion depends 
evidently to a great extent upon the nature and composition of the soil 
and subsoil ; the best soils for crops are undoubtedly to be found in the 
northern part. 

The alluvial beds in this belt are of great depth ; the subsoil consists 
of yellowish or gray clay, mixed in variable proportions with silicious sand, 
not very permeable, which however weathers easily in contact with the air 
and rapidly gets loosened by tillage ; it possesses the peculiar character- 
istic of permitting vertical cuttings to be made in it without any danger of 
caving in. The wells in this belt, and there are some which are quite an- 
cient, have been excavated to depths which attain 80 feet and have never 
been lined with masonry. On this day, which sometimes contains small 
quantities of gypsum, rests a black humif erous layer 24 to 32 inches deep. 
This layer is not homogeneous; the arable soil for a depth of 12 to 20 inches 
is in general less compact than the underl^dng stratum; the latter (or subsoil) 
is often very compact, and is in any case more clayey and consequently less 
permeable than the surface soil. The particles forming these two layers, 
which are the ones of special interest to the farmer, are very fine. 

According to numerons analyses made, following Schloesing*s method * 
at the laboratory of the Ministry of Agriculture, and upon which this paper 
is based, samples from the upper layer to a depth of about 12 inches show 
a proportion of sand varying between 70 and 82 per cent, and of day (silt 
and clay) between 12 and 25 per cent. They are somewhat heavy soils, 
which however can be ploughed without difficiflty, even those which contain 
the most clay. They are for the most part sufficiently permeable ; their 
colour when they are dry varies between gray and deep gray according to 
the quantity of humus present, which frequently amounts to 25 and 35 per 
cent, and often corrects the defects due to the excess of day. 

In general these soils are well provided with the dements of fertility; 
nitrogen, potash and phosphoric acid, though of the latter the content 
of these soils is frequently below i per thousand; they are all poor 
inlime, the ina:rimum not exceeding 10 to 12 per thousand, of which ; 
about two-thirds is soluble in 2 per cent, nitric add in the cold. In spite 
of their low lime content and the presence of large quantities of humus, 
these soils present in general an alkaKhe reaction to Ktmus paper; thfe is 
often due to tjae solubUity of the very basic alkaline silicates -that they eohf 
tain. On the other hand, the presence of these alkaline salts in the sdii 
contributes to render it more compact ; it has then a marlced tendehciy to 
padfc under the adion of the rain. 

;.;lt is doubtless also partly due to the cbmparativdy ready decompodtioife 
sihcates that sbdium bicirbpnate is present in almost all the 
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ground waters and in many superficial ones (lagoons or '' arroyos in 
which the carbonate is also found. 

Summing up, one may say that if it were a question of improving this 
soil, the addition of lime would be advisable as it would produce excellent 
efiects. As for manures, the use of which is extremely limited in the country, 
the most advantageous would be phosphates, especially under the form of 
basic slag. 

The subsoil in many cases lacks permeability, the result being that 
depressions without natural outlets get converted into more or less perma- 
nent sheets of water ; this could easily be avoided by providing an outlet 
for the rainwater. 

It is especially in the belt near the Rio de la Plata, to the south of the 
P'ederal capital, that these facts are observed, because the amount of clay 
in the soil and subsoil diminishes as one proceeds westwards. As a further 
illustration, we give in Table I some analyses of good soils of the northern 
and north -w^estern belt. 

Anyhow, in the greater part of this belt the soil presents no serious 
dijfficulty to tilling operations, and the permeability of the subsoil, some- 
what defective in the most clayey parts, improves considerably on being 
suitably worked. These soils, on account of their physical characters 
and geographical position, will certainly be the first to be submitted to the 
intensive cultivation of cereals and flax. It must also be taken into account 
that they are entirely within the belt corresponding to 800 and 600 mm. (31.5 
and 23.6 inches) of yearly rainfall. 

At present the average yield of wheat is about 12 bushels (of 60 lbs.) 
per acre in the north of this belt and reaches 15 bu. in the rest ; these yields, 
the former especially, are not high, but it must be remembered that we 
are dealing here with extensive cultivation, upon which is bestowed the 
least possible amount of labour and no manure. In the most northern part 
of this belt about one-fifth of the acreage under wheat attains an average 
3deldof22bu. per acre; whilst in the most southern part this yield is 
given by about one-third of the land under wheat, and on one-eighth of 
the area it even reaches 30 bushels. 

Besides cereals, this belt is very sititable to the production of fruit, 
especially dessert grapes, and of vegetables, for which for a fairly great 
distance round Buenos Aires and other centres of population there would 
be no lack of manurci which is only now beginning to be used and that 
to a very limited extent ; but in these somewhat co;npact soils, poor in 
lime, abundant manuring would not be advantageous unless a fairly abu|i-: 
dant liming were previously resorted tO; The rest of these lands form good 
natural grass devoted to grazing. Notwithstanding their relative poverty 
in lime, lucerne gives excellent results; it is really the only forage plant 
that is grown in the country, succeeding in almost every locality in wMeh 
the rains or the natural moisture of the soil are sufficient 

To the south of the line, which for lack of natural landmarks we call tfie ■ 
limits of the northern belt, the restof the province of Buenos Aires may again 
be divided into two parts : a central one which includes about 26 558 Sop 
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acres, of which 3 169 900 acres or 15.4 per cent, are under cereals: wheat 
2 005 600 acres, oats 649 600, and maize 513 750 acres ; hardly any flax 
is grown. 

The characters of the arable -lands of this central region resemble those 
of the neighbouring belt which we have described, but the3^ become gradu- 
all^^ lighter, especially towards the south and south-west. Some analyses 
giving the coiixposition of these soils and subsoils, as well as their content 
of fertilizing elements, are given in Table II. 

Many of these soils may be classed as good loams, the others as light, 
that is they are very easy to till and ver^^- permeable. The average yield 
of wheat is very' low, rarely above 7,7 bushels (of 60 lbs.) per acre. These 
soils are nevertheless well provided with the elements of fertility except- 
ing phopshoric acid, the amoimt of w^hich is frequently inferior to 0.80 per 
thousand. They are also poor in lime, rarely containing more than xo per 
thousand. The arable soil rests on a subsoil much less compact than in the 
north-western belt, and which often differs but little from the soil and is 
consequently very permeable. Nevertheless, if one examines the map of 
this region, as well as that of the sea-coast of which mention will be made 
further on, one is struck by tlie number of more or less permanent lagoons 
scattered over the surface. x^lmost all of these lagoons are due to the 
presence of an interrupted bed, without any appearance of stratification, of 
a kind of pan, called '*tosca*' in the country; it is an impermeable concre- 
tion, inore or less ferruginous and containing lime, generally thin, but some 
times attaining a thickness of 16 feet. It is situated at varying depths 
and frequently in low-lying parts crops out at the surface. This forma- 
tion (i) is rather widely distributed in the country ; it exists also in the 
northern belt, but often at a certain depth, forming in the gray and yellow 
clays discontinuous lenticular areas upon which the water accumulates, 
forming the first sheet of underground water. The belts in w^hich “ tosca '' 
is at a sligh:. depth are only adapted to natural grassland ; in the other 
parts, lucerne grows very well. 

Though live-stock breeding will prevail in this region, there are many 
soils in it suitable for growing cereals, as well as potatoes, wliich do admir- 
ably in the lighter paits. 

In the rest of the province, that is the part along the Atlantic, whose 
area may be estimated at 33 million acres, only about 2 ^ million acres 
are sown to cereals. This is the region of sandy soils, with but slight cohe- 
sion, some of them shifting sands, as towards Bahia Blanca. 

These lands are mostly covered with natural grassland and lucerne fields ; 
the latter are found wherever the depth of the soil and of the subsoil allow 
it, in the higher parts of the undulations, where the ‘' tosca ” is at a sujBfi- 
cient depth not to interfere with the root development of the plants. . 

Such are in broad lines, the principal characters of the soils and sub- 
soils encountered in the proxdnce of Buenos Aires. But it will be easily 


(i) It coustitutes one of the characteristics 01 the J^ampean system. 
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tinderstood that the limits of the areas covered by these various types, which 
we have just described, cannot be given otherwise than approximately. 
In this immense plain the changes in the characters of the soil are far from 
being sharply distinguished from each other like soils resting on the geolo- 
gical formations from which they are derived ; we will add that there are 
no areas of any importance which contain only one and the same type of 
soil. As we have already observed at the beginning of this paper these are 
allumal soils, the mineralogical constituents of which have not, as far as we 
know, been investigated, but which seem to present very slight differences 
from one point to another, but which from an agricultural point of view 
differ in their greater or lesser content of clay and also of hnmus, that is 
to say chiefly in their degree of cohesion and of permeability, which change 
gradually from one point to another. 

Province of Santa Fe. — It is needless to say that the boundaries of 
the provinces do not constitute limits to the types of soil; these are almost 
always the same in the borders of neighbouring provinces; thus in the south 
of the province of Santa Fe on the northern boundaries of the province of 
Buenos Aires, the arable lands are similar to those of the northern belt of the 
latter. These lands in the province of Santa Fe form a total of I3 972 500 
acres, of which about 53 per cent, are sown to wheat, oats, maize and flax. 
The total area of this province is estimated at 3a 450 000 acres, so th$.t that 
under cereals and flax is about 7 336 000 acres, of which 6 847 000 acres, 
or 93 per cent., belong to the southern belt. 

Here also, on a Considerable depth of alluvial soil of the same nature 
as those already described, the same humus layer, sometimes 3ft. deep, is 
found ; with it occurs a somewhat heavier superficial layer on a more com- 
pact subsoil containing more clay ; these characters are still more marked 
along the Rio Parana, and diminish towards the west and south-west. 

hike the north and west of the province of Buenos Aires, the southern 
part of that of Santa Fe is one of the oldest under cultivation; as an 
example of the composition of its soil and subsoil some analyses are 
given in Table III. , 

The analogy between these soils and those of the neighbouring belt 
is evident ; they are likewise generally well provided with humus, nitrogen 
and potash, with perhaps a somewhat lower content of phosphoric acid, 
but they axe all poor in lime. 

In general, under this arable layer, about one foot or more deep 
another blackish layer is found : this contains more clay and is often but 
little permeable, but becomes more so on going towards the north. Never- 
theless, in the northern part of this province there is also a fairly important 
area in which the soil, of average or sHghtly heavy nature and sometimes even 
very light, rests on a very clayey and almost impermeable subsoil, contain- 
ing 38 to 45 per cent, of day (silt plus day). 

In the most northerly part of this same province, bordering on the Chac^ 
are found only blackish or gray, more or less deeply coloured, very plastic 
clays, which crack on drying and become very hard; these lands cannot 
be used except for grazing. These two belts represent dbout 19 478 000' 
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acres, of wliicli about half belongs to the intermediate belt which is cul- 
tivable at many points, 

Theprovincesof Buenos Aires and Santa Pe are especially favoured on 
the one hand by their geographical position in proximity to the Parana and 
Ba Plata rivers, which border their greatest length, and on the other by their 
climatic conditions, which ensure them an abundance of rain equally dis- 
tributed throughout the whole year, so that they do not need irriga- 
tion ; there exists here an unbloken area of nearly 34 BciiUion acres 
of very good soils suitable for most crops, and which, in order to yield 
good harvests and satisfactory economic results, do not in general re- 
quire for the moment an3d:hing beyond tillage suitable to the nature of the 
soil and subsoil. 

Of course, as has been stated, there are also lands exhausted by an 
exclusive and continuous production of wheat and flax during many years 
(20 or 25 years and even more) without any manuring; but a more system- 
atic farming, and the use of green manuring in default of other manure, would 
soon change this state of things, especially if liming were resorted to, using 
for the purpose the deposits of limestone which are found in large quanti- 
ties near the Eio Parana on the shore opposite Santa Pe, near the city of 
this name, without mentioning the important beds of small mollusc shdls 
which have accumulated chiefl^^ along the banks of the Rio de la Plata. 

x^nyhow, these exhausted lands occupy only a relatively limited area 
when compared with that which remains to be or has only recently been 
brought undet the plough. 

To this vast extent of 34 million acres must he added another and 
not less interesting one which forms the central part of the province of 
Buenos Aires and comprises 20 560 000 acres. It also includes some good 
soils, which, though generally lighter than those of the north-western and 
northern belts, are capable of giving good crops of cereals. This is a regioa 
of mixed farming, that is including live-stock breeding and dairying, whilst 
further south, along the coast up to Bahia Blanca, breeding will always 
prevail. 

The intermediate belt of the province of Santa Fe: is at present but little 
cultivated ; it could, however, be profitabty cropped in man^^^ places where the 
soil is deep enough and the subsoil less impermeable, if it were not for the 
almost absolute lack of superficial and subterranean water suitable for 
human and animal consumption (the water found even at great depths 
being brackish). This is general throughout this region up to the Chaco 
(Chaco Santafecino) and in the neighbouring one, both to the south-west 
in the province of Santiago del Bstero (Chaco Santiagueno) and to the north- 
west in that of Salta (Chaco Salteno). 
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The Study of Agricultural Geology in Italy 

by 

Prof. Paoeo Vinassa de Regny, 

Ordinary Professor of Geology at ike Royal University of Parma, 


The object of this paper is to give a brief account of what has been 
done in Italy in the geological investigation of the soil, to form an intro- 
duction to the bibliography which follows. 

In this paper and in the bibliography, agricultural geology is taken only 
in connection with the study of the soil ; thus everything concerning the 
water supply, and especially the underground water, is excluded. This 
subject is of the greatest importance for agriculture, and forms a part of 
a distinct chapter of applied geology. It inay be treated separately. 

With this attempt at grouping together everything that has been done 
in Italy in the matter of geological research in connection with, agriculture, 
I do not claim to have drav^n up a complete survey and bibliography. Thus, 
for instance, I have deliberately excluded those works of a too markedly 
chemical character (i), all the general geological descriptions in which the 
agricultural conditions of the regions described are considered, btit too inci- 
dently, and lastly all strictly phyto-geographical works (2). 

Italy had given some fine examples of the application of geology to 
agriculture in Gemellaro's 'works (Bibl. 46), which date back to 1825, if 
indeed the classical works of h'ilippo 'Re, though prevailingly agricultural, 
be not taken as the earliest, for Re already in 1809 demonstrated the im- 
portance of the study of the soil. . 

The above were follov/ed, still early in the nineteenth century, by the 
works of Giuli (Bibl. 51), Guppari (Bibl. 19-22), and Savi (Bibl. 84,85). 
Then for a long time no geologist took interest in agriculture, nor were there 
agriculturists sufiiciently versed in geology to apply this science with advan- 
tage to the study of the soil, which during this period had remained the 
undisputed domain of agricultural chemists, who enriched it by important 
contributions. 

About 1890 the study of agricultural geology began to be taken up 
again in Italy, thanks to the professors of agriculture and to the agricultural 


(i) SucH as the following works: 

, Sestini F.: II terrene agrario. — Bnciclopedia agrafia italiana, Tvrtin, iSgg, 

SEsriNi, F.: Materiale per nna carta chimico^agtononuca del terreni della pianpra 
jasana, ecc. — AUi Soc. TpsCi Sc, Nat,. igos, 

{2) Such as the fine gmcsral part oi n. .M. work: 

Udine, 1904. , ' 
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institutions and associations, among which the following deserve especial 
mention : the Association of Italian Agriculturists, the Royal Academy of 
the Georgofili, the Agricultural Society of Friuli, and the Antiphylloxera 
Association of Brescia. From this period a fairly abundant and very im- 
portant literature on the subject begins to flourish. 

As may be seen from the annexed bibliography, the Italian works on 
agrogeology may be divided into various groups. 

For educational purposes some treatises were and still are used. 
Besides the older works (Bibl. i8, 44), in 1898 Parona's book (Bibl. 69) 
appeared ; in this the general geological part, always treated with special 
reference to agriculture, is followed by interesting information on the soils 
of the several provinces of Italy, some of it compiled by the writer him- 
self, the rest being due to his collaborators (Bibl. 5,38). This work has re- 
mained up to the present the only source from which a general idea of the 
soils of the several regions of Italy could be drawn. 

A second and more recent compendium (Bibl. 114) is of a different type, 
being a guide to the course of agricultural geology" held in the Royal College 
of Perugia. Besides treating of the soil, it treats also of the waters, because 
in the opinion of the writer pedology and hydrology form an intimately 
connected whole and make up the real agricultural geology. 

The good handbook (Bibl. 116) of Vallardi's agricultural library de- 
votes itsdf more to the soil (i). ^ 

The monographs on the agricultural geology of individual regions are 
numerous. Among these, that on the Montello (2) is excellent (Bibl. 91) ; 
very praiseworthy also are those which describe the soils, of Friuli (Bibl, 
35, 41, 42, loi and 102), those of Brescia (Bibl, 16, 17), of the territory of 
Grotte di Castro (nr. Viterbo, prov. Rome) (Bibl. 66) of Rosignano marit- 
timo (prov. Pisa) (Bibl, 1x0), of Casalina (prov. Perugia) (Bibl. 12). 

Nor are studies on our colonies rvanting. One on the soil of Beuadir 
appeared this year (3) , w^hile from the same author a work appeared some 
time ago on some soils of Eritrea. The soils of lyybia have already been the 
subject of some studies (Bibl. 58, 113, 119, 120), among which the principal 
is that on the soils of Tripoli due to a commission appointed by the Govern- 
ment, which confirmed what the writer had already demonstrated in 1903 
(Bibl. 113), namely that the so-called desert round the oasis of Tripoli con- 
sists of the same types of soil which form the oasis itself and cannot there- 
fore be considered as a real desert, but must be looked upon as citltivable 
land. 

Geology has been called upon also in the land registration work. Al- 
ready the old land registration contained brief notices on the nature of 


(1) Completed from the hydrological point of view by the following work : Prixcxpi, 

Milan, 191s, 

(2) A wooded district near Mpntebclluno, prov. Treviso. {Ed,),. 

(3) PRiNCin, P. Osservazioni sui terreni agrari della Somalia it ali^a. — 
ogta iialima, Parma, 1913. 
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the Italian soils. On the reorganization of the office of agricultural sta- 
tistics by Ghino Valenti, it was ordered that every agricultural region in 
the land register should be accompanied by summaries of the geological 
formations which make up the region. Surveys accompanied by such noti- 
ces have already appeared for Latium, the Marches and Umbria (Bibl. 57), 
while those of Lombardy, Tuscany and Piedmont are in the press. 

Geology has also been used as a base in the valuation for land registra- 
tion, but works of this kind are not numerous, being limited to one on 
the province of Verona (Bibl. 64) and one on that of Cuneo (Bibl. 59). 

A very important subject, that of agrogeological maps, has recently 
been much discussed and treated in Italy. Stoppani and TaramelH also 
called the attention of the Government to the matter, and in 1880 proposed 
a bill for the preparation of these maps. In 1896 the Society of Italian 
Agriculturists took up the question with energy. The Geological Bureau, 
ho’wever, being occupied with the surveys for the geological map of Italy, 
could not undertake this new work, and so the matter of the State agrogeo- 
logical maps was allowed to drop. There were, it is true, several praisew'orthy 
attempts on the part of Associations (Bibl. 15-17) and of private persons 
(BM, 3, 6, 12, 13, 35, 41, 42, 66, 91-93, loi, 102, 104, 105, 108, no), who 
draw up valuable maps on their own account. But, as could have been 
foreseen, these maps were wanting in the uniformit^r which could only 
be given by an official scientific commission, and they turned out very 
unequal owing to the different views of the various authors or to the objects 
for which they were made. But this is no great harm, because when the 
organization of the agrogeological map, which becomes a necessity, is un- 
dertaken, several t>pes of maps will have already been tried and among 
these a judicious choice can be made. 

After all, the general criteria for drawing up these maps have been amply 
discussed (Bibl. i, 71, 78, 79, 90, 99, ill, 112, 121, 122, 124), so that it 
will be fairly easy to unify the manner of setting forth the data to be shown 
by the maps. 

Without actually drawing up the maps, several writers have contri- 
buted important descriptions of the agrogeological conditions of the various 
regions of Italy (Bibl. 4, 8, 24-26, 36, 37, 39, 46, 49, 50, 53, 60, 62, 63, 68, 
72, 73, 82, 87, 89,94-98). Nor have important purely scientific researches 
(Bibl. 27,, 31, 75) on interesting questions on the soil and its behaviour been 
wanting. 

In conclusion, it may be said that there is no branch of agricultural 
geology which has not been more or less extensively treated of in Italy. 

The renewed interest in agrogeological study in Ita,ly coinaded 
with the increased importance of the teaching of agricultural geology. 
It had been considered as a subject of secondary importance in the various 
Agricultural Colleges and.it was taught by the same professors as minera- 
logy. The CoHege of Perugia was the first to establish an inde- 
pendent course of agricultural geology and mineralogy, which soon became 
geology and lithology and which is now: simply agricultural geology, 
example of Fertigia was more or less faitifftfflyfoUowed by the other 
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and the new Forestry Institute of Florence has a chair of geology applied 
to forestry. On this subject also several w^orks have appeared (Bibl. lo, ii, 
29, 33> 52, B5> 123). 

The new chair and those of the Agricultural Colleges are occupied by 
capable scientists, young and promising men, so that their labours, com- 
pleted by that of the Government and of the local bodies, warrant 11s in 
trusting that in the field of agricultural and forest geology also Italy is 
in a fair way to occupy the position which is due to her and which it is her 
duty to occupy soon. 
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The Cultivation of Medicinal Plants in Hungary 

by 

Dr. Btsji. PAter, 

Director of the A griciUhiral Academy of Koloszvdr. 

The dimate arid soil of Hungary offer very favourable conditions far 
the cultivation of medidnal plants, which has been practised from remote 
periods, without however attaining the social importance that it has at 
the present day. During the course of last century some dye plants 
played a very important part, as, for instance, madder {Rubia tinctorum), 
saffron {Crocus saHvus)^ woad {Isatis tinctoria), dye-hollyhock, etc, ; then 
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when chemical products took the place of these plants, this branch of 
farming lost its primitive importance and the cultivation of medicinal 
plants was also neglected. 

In 1904 the writer proposed the more systematic utilization in Hungary 
of the abundant wild drug plants, the better cultivation of the most valu- 
able among them, and the institution for this object of an Experiment Sta- 
tion. The same year the Ministr}?- of Agriculture approv^ed of this initiative 
and founded the Medicinal Plant Experiment Station at the Agricultural 
Academy at Kolozsvdr (Klausenburg). 

The Station studies the systematic cultivation of drug plants, deter- 
mines their value, and studies all the questions concerning them. According 
to the results obtained, it promotes the cultivation of drug plants and assists 
beginners both in the cultivation of the plants and in disposing of them. 
Thanks to this sendee, every day the number of growers of such plants in- 
creases. Among the pioneers of the movement the cure Joseph Agnelli 
of Csdri is especially worthy of mention as a grower and selector. Certain 
varieties produced by him, such as the Agnelliana varieties of Mentha 
crisfa and Mentha piperita y are much esteemed, even abroad. On the other 
hand Dr. Eugene Szkiesak, chemist at Privigye, has organized the “ Car- 
pathia*' Company for the cultiva l ion and preparation of medicinal plants. 
Some large landowners are also beginning to turn their attention to the 
raising of certain drug plants, such as coriander, the product of which is 
sold abroad for the extraction of the essential oil. Lately also the growing 
of drug plants had been introduced into prisons, reformatories and deaf-and- 
dumb schools by the directors of such institutions, thus affording useful 
work to otherwise idle hands. 

The Experiment Station has for the last eight years organized a yearly 
course for schoolmasters and the regional clergy, who in their turn spread 
among the people the knowledge they have acquired. Besides, the Ministrjr of 
Agriculture arranged courses in 1912 at Zsolna for the schoolmasters of 
Northern Hungary. 

Among the numerous drug plants of Hungary the following are espe- 
cially to be mentioned : 

Cml^dmint {Mentha crispa ). — Of late years the curled mint of Hungary 
has been in growing demand on the markets of the world, partly on ac- 
count of its superior quality and partly owing to the increasing consump- 
tiohof the essential oil of mint. Analyses made at the Experiment Stationhave 
demonstrated that the essential oil of Hungarian curled mint is charac- 
terized by its high laevocarvone content: 62 to 71 per cent., against 56 
per cent, in the oil of American mint, 35 to 56 per cent, in the German Oil, 
and 5 to 10 per cent, in the Russian product. 

Hungarian curled mint is especially sought for by the large German firms, 
who export quantities of it to America. It is expected that this exporta- 
tion will soon become very considerable. As for its yield, at least ii ewt, 
per acre are obtained, and under favourable conditions x8 to 19 cwt. per acre 
of dry crop, which may be valued with; the stalks at £ x xs a^ . tp £ 2 05. ^ ! 
per cwt. The gross yield may thus range from £ 12 to £ 40 per acrel i; . 
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Peppermint {Mentha piperita) is cialtivated in several regions of Hun- 
gary on greater extents of land. The dried leaves {folia menthae piperitae) 
are used for infusions, while menthol and the essential oil of peppermint 
{oleum menthae piperitae) are still more used. The value of this plant 
depends upon its menthol content. In this respect Hungarian peppermint 
is superior to American, for while the former contains 42.88 to 55.9 per 
cent, of free menthol and 55.38 to 65.19 per cent. of . total menthol, the 
American peppermint contains 40 to 45 per cent, of the former and 59.6 
per cent, of the latter. 

Peppermint is cultivated in the Great Hungarian Plain (Alfold), as 
well as in the north of Hungary and in Transylvania. It is exported in 
great quantities to Austria and Germany ; in 1912, however, the trade in 
this drug was not so brisk as in curled mint. Peppermint 5H[elds from 7 to 
10 cwt of dry herb per acre worth about £1.145 to £2.25 per cwt., so that 
the gross returns from an acre range from £12 to £21. 

Balm {Melissa officinalis) is grown in some dry localities of Hungary. 
At the Station the cultivation of this plant has succeeded admirably and the 
fanners of Upper Hungary and of the Alfold have obtained good results. 
On the whole it may be said that Hungary produces a fine and very aro- 
matic balm, the climatic conditions of our Country suiting it very well. It 
is not consumed to the same extent as the mints. According to experiments 
made at the Station, a revenue of about £23 per acre, after deduction 
of the cost of labour, may be expected from it. 

Sage {Salvia officinalis) grows in similar conditions and is cultivated 
in gardens. It is a native of the South of Europe, w^here it grows wild and 
whence great quantities are sent to the markets of the world. Though 
it is exported from Italy and Dalmatia at a very moderate price, its culti- 
vation is profitable, as the cultivated plant is more esteemed. 

Clary {Salvia Sclaria) is also grown in Hungary. Its flowers and leaves 
are in great demand for their strong smell and aromatic flavour and are 
used especially for doctoring wines. Most of it goes to Germany. 

Sweet marjoram {Origanum Majorana) is being increasingly grown in . 
Hitngar3^ It is sent to the Austrian, German and French markets. In 
Paris the celebrated marjoram of Provence has been compared with the 
Hungarian product and the latter has been fotuid the finest and most aro- 
matic. It has thus a great future before it in, Hungary, especially on the 
right bank of the Danube and on the Alfold, where it is most cultivated. 
Marjoram can ^deld a profit of £12 per acre. 

Hyssop {Hyssopus officinalis) and rue {Ruta graveoleus) thrive well 
in the dry parts of Hungary, especially on the Alfold, as they are very drought 
resistant. According to the experiments carried out at the Station, they cafi 
yield a yearly income of £ii 5s to £22 105 per acre; nevertheless these ^ 
two plants occupy a very subordinate position in the trade. Most of the 
exportation is to Austria and Germany, 

Several large estates in; Hungary grow coriander {Corianimm sativum), 
Recently, Hungarian coriander has become an important factor in the trade, 
in which formerly Thuringian and Moravian corianders were predominant. 
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Sweet fennel {Foenicukim officinale), -^In the trade Roumanian fennel 
is considered of superior quality and is much esteemed. It is immediately 
followed by the Transylvanian fennel. Its oil answers to the demands 
of foreign pharmacopoeias. 

Angelica (Archangelia offiicinalis) prefers districts with frequent rainfall ; 
thus the experiments conducted at Kolozsvar gave very satisfactory results. 
It has also been cultivated in several districts of Upper Hungary. 

Caraway [Carum Carvi) is cultivated in Htingar}' by small and large 
farmers, but it cannot compete with Dutch caraway. Anise (Pimpinella 
Anisum) is not yet cultivated in Hungary on a large scale, though its 
essential oil answers perfectly to foreign requirements. 

Among the Hungarian medicinal plants which do not contain volatile 
oils, marsh mallow {Althaea officinalis) deserves to be mentioned first. It 
grows especially along the Tisza and in the fields along the large rivers, parti- 
cularly on salt lands. Along the Tisza the wild plant is gathered by the people. 
There are, however, localities in which it is cultivated ; the first year the 
roots are too small, so that only the leaves and flowers are gathered; in the 
second year it gives a crop of roots. In order to utilize the soil better, 
beets are planted between the rows of marsh mallows. This plant is in 
demand oh the markets of the world ; it is exported chiefly to Germany 
and to Austria, as either crude or prepared roots (cut into cubes). 

Hollyhock {Althaea rosea var. nigra) is cultivated for its black flowers ; 
it is used in medicine and as a dye-stuff, kt present it does not enjoy the 
reputation that it formerly had; nevertheless it is still cultivated in some 
parts of Hungary. 

Blessed thistle {Cnictcs benedictus) is much esteemed in therapeutics 
under the name herha cardui henedicti. It is much used in the manufacture 
of the liqueur called Benedictine. Its cultivation is very profitable ; thus 
Hungary may hope to export great quantities of it in future. According 
to experiments made with this plant at the Station, it is capable of 
yielding a profit of £13 ijs per acre. 

Sweet flag {Acorus Calamus) grows in swampy places in Hungar}’. 
From its rhizomes and roots the drug known as rhizoma calami is prepared. 
In some localities it is planted in swampy grounds. 

Marigold {Calendula officinalis) and mullein (Verbascum phlomoides) 
have been cultivated in Hungary for some years past for their flowers. 
The flowers of marigold {fiores calendulae) are used for the adulteration 
of saffron and in the preparation of incense. In France marigolds are used 
on a great scale. The flowers of mviliem (flores verbasci) are among the 
most precious and esteemed drugs. For this reason not only are the wild 
plants, which grow plentifully on the sandy soils of Hungary, gathered, but 
recently the plant has been cultivated. The cultivation of Verbascum, a 
biennial plant which flowers only in the second year, is to be recommend^ 
to small farmers who have large families in which the children: could 
attend to the daily gathering of the flowers and to their careful drying: 

Whilst most of these medicinal plants are grown in gardens; ; 
culHvatiw in Hungaiy of the two yariettes of mustard is carried 
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a large scale. The growing of white mustard [Sinapis alba) succeeds better 
than that of black mustard {Brassica nigra) and is consequently more 
practised in Hungary. Besides its use in medicine it is grown as green food. 

I may mention also the following medicinal plants which are grown 
in Hungary on a small scale : Chenopodium ambrosioides. Inula Helenium, 
Ocymum Basilicum, Artemisia Dracunculus, Artemisia Absinthium, Thy- 
mtis vulgaris. Datura . Stramonium, Atropa Belladomta, Anthemis nobilis, 
Conium maculaUim, Levisticuni officinale, Pyreihrum cinerariaefolium, 
Rheum, Tanacetum vulgar e. 


The Profitableness of Present-day Sheep Keeping in Germany, 
especially in comparison with Cattle and Pig Keeping 

by 

Professor Howard, Leipzig. 

The question of the profitableness of present-day sheep keeping has 
arisen without doubt from the unprecedented decrease in the flocks on 
the one hand and the increase in the numbers of head of cattle and espe- 
cially of pigs on the other. 

The live stock census in Germany shows the following returns : 


Year Sheep 

1873 24999406 7124088 15776702 

(1907) {7703710) (22146532) (20630544^ 

1912 5 787 848 21 885 073 20 158 738 

Decrease: 19 2 II 558. Increase: 14760985. Increase; 4382036. 

N. B. — The data for 1912 are from provisional communications. 

It must also be considered that these figures are the result of the group- 
ing together of animals of various ages and without account being taken 
of thdr weight, and that in the census, which is always made in December, 
the calves, lambs and pigs bom and slaughtered witldn the year are not 
included. In spite of this the figures are very doquent as to the movement 
of the stocks within a period of close upon 40 years. 

It appears at first sight that these changes are due to the recogniHon 
of the fact that sheep keeping is unprofitable compared with pig and milk- 
stock keeping. 

In reality the question is not so simple. Sheep keeping has had to 
contend with hard times. The prices of wool have steadily and consider- 
ably fallen {though they have risen again from is per lb. in 1894 to ts M 


Numbers of 
Pigs 


Cattle 
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per Ih, in 19x1), and the possibility of selling fat sheep and lambs in France 
and England, which for a long time had played an important part, has been 
lost. The income from many flocks has thus considerably diminished, 
but the effect of these causes has been much overrated. -Since 1894 the price 
of mutton has again risen, from about £2 9s 9^^ per cwt. carcase weight to 
^.3 15s 3 ^, and the prospects are that the prices will keep at this level or 
even rise, for with the increasing prosperity of the population the con- 
sumption of mutton, as can already be seen, increases. There are many 
other reasons for the decrease in the numbers of sheep in the country; the 
rapid disappearance of fallows and of commons, the increased cultivation 
of field crops, etc. 

Unfortunately it must be said that the sweeping elimination of sheep, 
trough certainly sometimes the result of a careful consideration of sdl 
the circumstances, has in most cases been decided upon without that care- 
ful examination which in trade and in the industries is never neglected 
before abandoning some particular branch. 

A clear vision of the profitableness of a branch of farming can only 
be obtained by careful figuring, and as this is difficult in farming, and many 
different opinions struggle for the mastery, one doctrine which evades all 
these difficulties has obtained wide diffusion ; it asserts that farming is an 
organism from which ho part can be separated or eliminated without injur- 
ing the whole; therefore each separate account is not only unnecessary but 
injurious and misleading. 

Thanks to our marvellous progress in scientific knowledge and techni- 
cal improvements, some unexpected increases of gross returns have 
been granted us. Connected with the endeavour to supply the people 
with food raised in the country itself, the increase of intensity in farming 
has become an axiom, unfortunately without due consideration of the 
limits of suitableness set for any given case. ^ 

It seems almost unnecessary to emphasize the fact that the increase 
of intensity is limited by the conditions obtaining, which cannot be over- 
stepped without causing losses; yet it is just this consideration which 
it is so difficult to get people to recognize. The increased employment of 
capital and labour depends upon the will of the farmer, who shapes his 
course according to theoretical discussions and the results of experiments, 
but the effects hoped for may be limited or fail altogether owing to many 
adverse causes in the nature of the soil and the climate, or owing to the 
conditions of the markets. ■ ^ 

How is it possible to judge these facts without the most completeecm- 
trol by means of accounts ? 

A mistake in the fields is punished once in the year with the unsuccess- 
ful crops, while anistakes in stock rearing, which owing to their smallness for 
each individual easily pass uunoticed, get multiplied by the number of head 
and by the 365 days of the year and can thus grow to such a magmfcmde 
that not rarely the most brilliant results of the field are; completely swaSt* 
owed up by the los^^ bn the stoqk, and tlie farmer finds himself eonfrord^ 
with a- negative, total result _ * ■ it 
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It wotild be beyond the limits of this paper to enter into the question 
of the difficulties of agricultural accounts. They lie principally in the reci- 
procal relations between the fields and the stables. A theoretically perfect 
solution of these difficulties will perhaps never be found, but the practical 
way of evading them has long been pointed out ; unfortunately it is dis- 
cussed by many and followed by too few, because it is tedious, requires 
much care and causes expenses. 

According to the above, it appears that it is impossible to answer 
the questions that have been raised, owing to the insufficiency of the material 
collected. I shall, however, endeavour to give a relatively practical solu- 
tion, but I must first premise the following : 

The most recent work of von Telschow on sheep breeding and rearing 
deals also with their profitableess and discusses it with the aid of an example 
of sheep keeping in which, according to his opinion, all the widely spread 
errors which he deplores and which are credited with being the cause of 
lack of success, have been avoided. But as in his account he has failed to 
consider on the one hand the hay, straw and pasture used and on the other 
the manure produced in the sheds, his work is only a calculation without 
any comtroHing and correcting connection with the rest of the farm. It is 
evident that precisely this want of control (ah the more so that in this 
instance the capital invested in sheep is said to yield 22 % per cent, 
interest) is calculated to cause mistrust^ dealing as it does with a branch of 
industry which is considered generally as unprofitable. The example misses 
in this manner the object for which it was intended. 

Notwithstanding the difficulties attendant on the solution of the prob- 
lem, I shah endeavour to answer the question which has been put, feeling 
justified in so doing for the following reasons: I have for the last 40 years, 
with the cooperation of the most eminent and intelligent farmers, striven 
to investigate with scientific rigour the profitableness of farming and, above 
ah things, to ascertain the causes of the success or lack of success of the 
separate parts of the farm which go to make up the whole result. In this 
work I have found that the most progressive farmers have taken an ever 
increasing interest, and, in spite of the criticism of the majority of their 
colleagues who held opposite opinions, have in time recognised the error 
of too general theories, especiahy that which considers a farm as an indi- 
visible organism (Organismustheorie). 

In my research on the income of the several branches of a farm I have 
always sharply separated the questions concerning live-stock keeping from 
those dealing with the field crops, and each branch of farming has been 
most exhaustively examined, so that a clear idea can be had of each of 
them. This method enables me to treat separately any part of the work 
of farming. 

Thus already 27 years ago I examined, with the help of my farming 
accounts and calculations, the conditions which were considered caus^ 
of the extraordin decrease of sheep keeping, which had already set in. 
The restilt of this work proved, among other things, that the sale of wool and 
mutton had in reality nothing like as great an ihfiuence as was generaBy 
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attributed to them on the decrease in the numbers of sheep; it proved further 
that properly conducted sheep keeping was not only profitable, but could 
under suitable conditions surpass the profitableness of milch-cows and pigs. 

The interest for these questions has in the meantime much increased, 
and two years ago I considered it opportune to attack again the prejudice 
against sheep keeping which had not yet been in any way shaken. 1 had the 
advantage of having much more avahabie material, wich has been collected 
for the last 20 or 30 yea,TS always-on the same principles, and has been 
proved to be correct by the other results of the farm. 

I was thus able to establish that the general results of the earlier in- 
vestigations are generally confirmed by the present ones and that undoubtedly 
for numerous farms keeping sheep is even now a branch of farming which 
deserves consideration and that under many conditions it yields more 
profit than cow or pig keeping, or at least as much. Nevertheless there are 
many farmers who, in spite of the instructive results of their book-keeping, 
have less faith in this than in universally accepted opinion, or who from a 
general point of view prefer unlimited increase of intensity of farming in the 
hope of realizing in the future extraordinary benefits. 

The question now arises whether the results of these invevStigations, 
which, however carefully made, still represent only limited sources compared 
with the totality, are sufficient justification for conclusions baing drawn as 
to general conditions. I believe they are, as I am convinced of the correct- 
ness of the methods followed and of their results. 

I shall give my results here in figures in the hope of suppljdng some use- 
ful data to farmers. 

The following is a case of sheep breeding during a period of 15 years, 
fromiSgfi-gytoigio-il, which for want of space is divided into three periods 
of 5 years each. During the first period 350 sheep gave a loss per head per 
year of 4s gd ; the next five years showed a profit of is lod, and the last 
five a profit of 7s yd per head per year, or an improverneat of xzs 4d, 
making £ 224 5s per year for the whole flock, 

. In the above, interest on the capital in sheep is calculated at 4 per cent. , 
that is 8 ^ per head. Thus a total of 8s 3d per head per year on a 
capital averaging 15s 8 d is equivalent to an interest of 53 per cent. (See 
Table on next page). 

This is certainly the best result that I have found, I have, however, 
examined with the same care 45 farms, representing altogether 634 sheep- 
keeping seatos. 

The total average shows a loss of 3s 10^ per head per annum. The best 
result was a gain of 4s, the worst a loss of I3S 

If rhe last five years are considered separately there is a slight improve- 
ment, as the loss is reduced to 3s 3d. It is satisfactory to note the individual 
good results, the best of which shows a profit of 8s yi- Unfortunatky for the 
* reasons given above, and notwithstanding higher prices for wool and sheep, 
some farms have allowed their losses to grow, reacliing as much as 15s gd 
head per ,, annum.': 













PROm'ABIvBNESS OF SHEEP KEEPING IN GEPMANY 


35 


In the above calculations the interest on the capital (taken at is as 
an average figure) has always been added to the expenses. 

A comparison with the profits of pig keeping leads to the result that 
this branch really 3delds relatively larger profits where the farmer has the 
ability to profit by the quicker turnover of his capital and of the brisk trade 
in young pigs, which, especially for small farmers, are so much easier to 
dispose of than lambs. 

On the other hand, when the interest and the ability of the farmer are 
lacking, the losses on pigs are greater than those on sheep. The total losses 
on pigs, however, in comparison with those on other branches of farming, 
in spite of greater losses per head, are not sufficiently considered, as these 
animals are generally kept in smaller numbers and to a certain extent 
as a secondary industry, mostly for consumption in the household itself. 

In the year 1912 I examined 36 farms keeping pigs, representing to- 
gether 563 years of accounts, and found that the average results were a loss 
of I2S 4 per head per year. Considering only the last 10 years, the aver- 
age loss is reduced to gs. A calculation of the interest was not advisable, 
on account of the constantly changing ages of the animals. 

As for cow keeping, a comparison with sheep keeping is difficult, as 
the manner of keeping them varies so much more than with sheep, as 
the chief product (milk) and the way it is utilized cause the whole charac- 
ter of the farm to vary. 

According to my investigations, cow keeping is liable to much greater 
ipsseis, which in reality frequently occur. The examinations of accounts 
have led more easily and quicldy to improvements, as in cow keeping the 
greater part of the returns are received daily, and a comparison with the 
expenses is so much easier to make. 

I refer here, as a striking iEustration, to the figures given in my book 
{Landwirtschafiliche Buchfiihrmg 1903, I, page 23) in which the cost of the 
PToductionof milk is worked out from the accounts of 603 farms. The 
average cost price is 6.9^^ per gallon, while the net price realized is 5.2^ 
per gd., the loss being consequently x.yd per gallon. 

As at present the conditions of the sale of milk have not materially 
improved, except in some centres!, and the number of cows has not increased 
to any notable extent, as statistics show, I can without hesitation use the 
above data for the discussion of the profitableness of cow keeping. Preniis- 
ing that about 10 million cows yield an average of i.i gallon of milk per 
head p^r day, or 4015 million gallons per year, the loss of x .yd per gallon repre- 
sents a totd loss to German agriculture of about £ 28 500 oop per aunmn. 

Bibeiggraphy. 

Efg^zungsheft Nr. i den Vierteljahrshefien der St(Uistik de$ Deuisehm Etches 1909 . 
Vierteljaf^shefte der StiUisiik de$ Deutschm JReiefws 1912. 

ArieU m XVI. Vmdmmtnng des Bwhfiehrmg$-Ini«feshfden-Verein$ zn Leipzig 1912 , 
MmiFJmfB VotirsLg im Zyklus fiir praktiscli^ Earidwkte, Eeipaig 1913 (Eecttne by Prof. 
V''!H)pTimrd in tlic series for practical farmers)., 'V 
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Howards Vortrag m Medno-Zuchter-Verein, Berlin 1913 (lyccture hy Prof. Howard ul! the 
Society of Merino-Breeders). 

Telschow, U. Gfmdfks d&f nmzeUUchen Schafzucht. 1911. 

Watbrstradt, Prof, Die Wirtschaftslehre dcs Landbaues. 10x2. 

VON DER Goltss, Freiherr. Handbuch der Landwirlschafilicken Bdriebslchrc, IV. EdH:, 1912. 
lUutmrle LandwiHschaftUche Zeiim^y Year 1912, Nos. 49, 50, 55, 5S; Year 1913, 
Nos. 33 and 43. 

Deutsche Landwirtschaftliche Tmzuchitt Year 1910, No. 50; Year 19x3, No. 9. 
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AGRICUI.TURAL INTEI.UGENCE 


GENERAL INFORMATION. 

X - Mew Legislation on Fertilizers, Feeding Staffs and Inseeticides in The State 
of Hew Jersey. - Thirty-third Annual Report of the New Jersey State Agricultural 
Experiment Station and the Twenty-fifth Annual Report of the New Jersey AgricuU 
tured CNlege Experiment Statiem for the Yem Ending October 31,1912, passim, VrAm 
nm, N. J., 1913- 

In the United States, 41 out of the 52 States possess legislation on the 
trade in fertilizers and almost always also on feeding stuffs, insecticides 
and seeds. After Massachussets in 1S72, New Jersey was the second State 
to pass a law on the inspection of fertilizers. (Cf. The American Fertilizer 
Hand Book, 1913^ p. 92 ; and Cyilopedia cf American AgricuUwe, VoL ly, 
Legislation Relating to the Trade in Fertilizers, pp. 515-518). (i) 

The old fertilizer law oi 1874 served its purpose well in protecting the 
farmers of the State against fraud in the purchase of plant food. Not only 
has it been a means for preventing the adulteration and misbranding of com- 
mercial fertilizers, but it has also .served an educational purpose in acquaint- 
ing the users of these materials with the sources and agricultural value of the 
various forms of plant food. Meanwhile, however, as methods of manufac- 
ture were modified and new fertilizer materials were placed on the market, 
it became , increasingly apparent that the old law fdl short of fulfilling the 
purpose for which it was created. It thus became necessary to revise it, 
and this was accordingly done. The new law (Chap. 179, Laws of New 
Jersey, 1912) will enable the Experiment Station by means of its chemical 
adviser, called the State Chemist, to make a more thorough inspection of 
the fertilizers sold in the State. It will give more ample protection both 

(i) For the new Swiss law on the same subject, see No. 1313, B, Dec. 1913. 


LEGISLATIVE 
AISD ADMEffl* 
SX^TIVE 
SIEASUKES. 



3^ LEGISI^mvE AND ADMINISTRATIVE MEjASURES 


to the farmer and to the legitimate manufacturer of fertilizers. Having been 
placed on a licence basis, the fertilizer inspection will permit the employ- 
ment of a larger number of official samplers and inspectors. Any surplus of 
the licence fees remaining after the actual cost of inspection has been met, 
will be used for conducting experiments bearing on the use of fertilizers 
and the improvement of soils and farm methods in general. 

The New Jersey feeding-stuffs law was enacted in 1900. Since then 
changes have occurred in the manufacture and composition of many brands. 
New products have also been placed on the market and new definitions have 
been created by control officials. By mutual agreement, control officials 
and manufacturers have adopted certain definitions and standards and a uni- 
form feed law has been formulated. The new law constitutes Chapter 218, 
Taws of New Jersey, 1912. The inspection under this law is also entrusted 
to the State Chemist and has been likewise placed on licence basis. A more 
thorough inspection has been provided for, and more ample protection will 
be afforded to both purchasers and manufacturers of commercial feeding 
stuffs. The licence fees collected will be used to cover the cost of inspection, 
and any surplus remaining will be devoted to investigations of feeding stuffs 
and such other investigations and demonstrations as will serve to further 
the interests of agricultural practice. 

The far-ieacbing changes introduced within the last five or six years 
in the manufacture and use of insecticides rendered necessary the revision 
of the insecticide law of 1906. The revised law constituting Chapter 89, 
Taws of New Jersey, is practically a copy of the Federallnsecticides Taw. 
An appropriation of $ 1000 per annum has been made for carrying this law 
into effect. The amount appropriated is not sufficient for meeting the 
cost of the inspection. It is expected, however, that the general income of 
the Experiment Stations will be ample enough to meet any deficiency that 
may arise. Under the revised law, the fruit growers and market gardeners 
of New Jersey will be more certain to secure the protection and information 
so essential in the uninterrupted development of their important industry. 

Great losses are suffered annually by the farmers of New Jersey on 
account of the poor seed purchased by them. The need of some guataur 
tee that would help the purchaser to secure seeds relatively free from weed 
seeds and possessing a high germination coefficient was keenly felt by the 
farmers of New Jersey, and the director of the Experiment Station was in- 
strumental in faaining a measure that promises to afford the relief sought. The . : 
s^d law as passed, constituting Chapter 157, Taws of New Jersey, 1912, wifi 
permit the Experiment Station to collect samples of seeds sold in the State, to 
test them for .germination and purity and to publish annually the results 
of the seeds inspection. Residents in the State will have the privilege of 
having seeeds analysed for them without charge. It is expected that the 
publicity given in this manner to the seed trade will serve eff ectivdiy to dis- 
courage the selling of inferior seed in the State. The enforcement of the law 
will be entrusted to a State Seed Analyst. 
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2 - Development of Farming in German SontIi*West Africa. — bbrthold, h&hs 

in tandwirischaftliche UmchaUy Year 5, No. 46, pp. 1051-1053. Magdeburg, No- 
vember 14, 1913. 

Faming has of late years made relatively considerable progress in 
German South-West Africa ; thus, in the district of Windhuk alone the area 
under cultivation rose from 230 acres in 1907 to 4606 acres in 1912. Still 
more important is the progress in live-stock breeding, as may be seen from 
the following table, which gives the numbers of head on April i of the 
years 1903, 1907 and 1912 : 


DEVELOPMENt 
OF AGRI- 
QXILtVm 
IN I)I»B32SENT 
COUNTRIES. 



1903 

1907 

Z912 

Cattie . . . 

.... 90385. 

52189 

171 784 

African sheep . . . 

182541 

98 069 

442 481 

Wool sheep . . . 

.... 4201 

3526 

46 901: 

African goats . . . 

.... 156727 

99563 

448 279 

Angora goats . . . 

• • . • 3391 

3696 

20431 

Horses . . . 

.... 5265 

3119 

13 340 

Mules ... 

.... 88 

4216 

4879 

Asses . . . 

.... 899 

1630 

7015 

. . . 

.... 3 

487 

789 

Pigs . . . 

.... 690 

I 202 

7195 

Persian sheep . . . 

.... — 


12 588 

Karakuls . . . 

.... •— 

— 

4094 

Ostriches . , . 

.... — 

— 

1277 


The chief factors which determine the rapidity of the devdopment 
of farming in new countries are the market conditions, the attention paid to 
the scientific basis of agriculture in the protectorate, and the conditions of 
credit. As for the market conditions, which are at present still very unfavour- 
able, a suitable organization of the trade in and utilization of live stock, 
especially of the wool and ostrich feather trades, would be very beneficial. 
The protectorate should be provided with scientists (veterinary surgeons,; 
bacteriologists, entomologists, foresters, botanists, chemists, experts in 
general agriculture and specialists for tobacco growing, animal husbandry, 
fruit growing and preserving), and the institution of experimental and model 
farms should be extended and perfected. 

The writer anticipates notable advantages from the recent institution 
of an ‘‘Agricultural Bank for South-West Africa with a capital of 10 mil- 
lion Marks (about £ 500 000) and the right to issue land mortgage bonds 
for ten tinaes this amount. The object of the bank is to satisfy the three 
, foms of credit : credit on the land, credit for improvements and personal 
credit, thelatter by means of institutions such as cooperative associations 
already existing or to be founded. 

3 Agrieutture in the Bslgian Congo. B. ux 

h&lge, Voi. IV, No. I, pp. 324, 153 3 plates. Brasses, Mardi 1913. 

This Bulletin consists entirely of the report presented to the Colo^* . 

; nial Minister on agricdture in tbe Bdgian Congo and gives a : 

count of the agricultural conditions of the colony. ' ' 
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The writer considers in detail the important question of the colonisa- 
tion of the equatorial part of the Congo ; he enumerates the disadvantages 
under which agriculture labours and suggests the following reforms : 

1) Easier conditions for the purchase and choice of agricultural 
land, particularly for plantations of less than 750 acres. 

2) : Ten years' exemption from taxes for agricultural buildings. 

3) Suppression of import duties on materials required on plantations 
and of labour taxes. 

4) Abolition of export duties on agricultural products and cheaper 
rates of transport. 

5) A speedy organization of agricultural credit. 

4 - On the Hygienic Oiganisation oi Workers in the Tropics, — gerrard, p.n,, 

So pp. SiuL'apore, tpis- 

The writer lays special stress on the diseases most prevalent in the 
tropics, indicating means of avoiding and combating them. As an appendix 
the work contains plans of hygienic dwellings for natives. 

5 - Agricultural Instruction for Soldiers. -- Hanne, R.in MiUeiiungmdey Dmt$chen 

Landmirtschafts-Gesellschafif Year XXVIII, Part 47, pp. 636-642. Berlin, Novem- 
ber 22, 1913. 

The' writer has attempted, by means of questions adressed to 220 
teachers engaged in the agricultural instruction of soldiers, to arrive at some 
practical conclusions regarding the general success of the system which has 
been in operation in Germany for five years/ and to gage the interest 
aroused in the students by the method of instruction, the time of instruction, 
excursions and inspections, and the use of demonstration material, etc. 

6 ~ The Agricultural and Veterinary College at Rio de Janeiro, Brazil (i).^ 

Boletim do Minisierio da AgriaUiura, Indmtria e Commercio, Year 2, No. 3, 
pp. 107-123, Rio de Janeiro, 1913. 

On July 10, 1913, the Agricultural and Veterinary College at Rio Ja- 
neiro was opened, its foundation having been determined by the Decree 
of October 20, 1910, dealing with the organisation of agricultural instruction 
in Brazil. In its first term, the College was attended by 52 agricultural stu- 
dents, 8 veterinary students and 5 unattached students. An experiment 
and demonstration farm of about 470 acres is under the management of the 
College. 

7 “ Agriouiteal Demonstration Train at Rosario de Santa Fd (Argentina).— 

Boiditn do Minkteno da AgncvUma^ Jndustria e Ccmmercio, Years, No.2,pp.io4- 
X07 - 1 - 4 figs. Rio de Janeiro, 1913, 

’ The writer describes the arrangement of the new agricultural demonstra^ 
^ tion train at Rosario, which has been running since the beginning of igt3 
in the. provinces of Santa Fe and Cordoba in the Argentine, and which con- 
sists of two railway cars, of which one is the lecture room (to accomodate 40 
I^ople) and the other is devoted to the scientific material for instruction 
oh plant diseases. V 


(i) See No. 638, B, June 1913. : \ , {M,), 
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S - The “ Soeiete N^tionale d’Agneulture de France **. — wery, Georges in La Vie 
af^ncole et tm'ale, Yeir 2, No. 51, pp. 645-651. Paris, November 22, 1913. 

The writer gives a short summary of the history of the National Agri- 
cultural Society of France from its establishment in 1760 by Bertin,DeTur- 
biljy and Bertier de Sauvigny, until the present day. He describes the con- 
dition of agriculture in France at the time of the foundation of this society, 
the circumstances of its establishment, the experiences of the society dur- 
ing the great social changes which have taken place in France, the activit}’ 
of the Society in the publication of works dealing with scientific agriculture, 
and in the promotion of agricultural instruction and research. In conclusion 
a list is given of the eminent scientific and practical men whose names are 
most closely associated with the history and success of the Societ\^ 


9 - Agricultural Shows. 

Brazil. 

1914 . April (opening 21st), Minas Geraes. — Agricultural andlive-s lock show. 

France. 

1914 . Feb. 26 - March 2., Cannes. — Flower shbvV, orgaaiaetl by the Soeiete d’Horticulture et 
d’AgrloAliure de Cannes Sec. : rue Chdteaudun 19, Cannes. 

Hungary. 

1914 . Ma}^- June. Budapest. — International wine and vine-growing shenv, organized by the 
Chamber of Commerce. 

Russia. 

1914 . April. St. Petersburg. — Ititernational horticultural show'. 

; Spain. 

1915 . Barcelona, -r- International exhibition of electric industries and applied electricity. 

^ United Kingdom. 

1914 . March 18-19. Belfast, Balmoral. — Show and sale of Aberdeen Angu.s bulls, cows and 
calves, organized by the Royal Ulster Agricultural Society. 

Uruguay. 

On the initiative of the Ministry of Industry, the “ Asociacion Rural del Uruguay (Monte- 
video) will organize two exhibition-fairs yearly, on the second Sunday in March and 
on Aug. 25 respectively. The first will include particularly live stock, crops, market- 
' garden produce, flowers, poultrj^ and connected industries and machines ; the second 

forestry, fruit -growing, poultry, bees and connected industries and machines. 

10 - Agricultural Congresses. 

mission nationale pour Vembellissement de la vie mrale ”, General sec. *. M. Vers- 
traeten, 15 place van Artevelde, Ghent. 

' ' ■ France. . 

1914 . Feb. 17-19. Paris. — Animal congress of the “Soeiete nationale d ’encouragements ragri- 
cuiture ”, held during the General Agricultural Show in Paris. 

' Hungary. . 

1914 . May-Jutie. Budapest. — National wine and-vine-growiiig congress, held on the occasion 
of the International Wine-cellar Exhibition. 

United Kingdom. ; 

: 1915 . May 22-29. Eondpa. — Fourth International Botanical Congress. Genei-al sec. of orgah- 
V izatibn committee : Dr, A.. B. Reudie, . British Museum {Natural History), Groni^ell 
, Rd., I/ondon S W.,' ' . ' '■ , 'V; 

4 


h April. Ghent. — Congress on the bettering of rural conditions, organized by the “Com- 
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CROPS AND CULTIVATION. 


II -Til© Sdeelion of Laiii lor PlaatatloE ifl tfee Tropies. — woltmann in 

J&hrbuch der D&vdsclmi Landmft^>chaftS‘GeseUschaft.Yol, 28, Part i, pp, 246-262. Berliiij 
May I, 1913. 

The wi'iter has often had occasion to observe that the lack of success 
of plantations has been due to errors in the selection of the land. 

When a farmer intends utilizing virgin soil for a plantation he shotiid 
in the first place examine with attention the vegetation on , it and the forms 
that it assumes ; as the vegetative conditions of a district depend chiefly 
upon the climate, it may be said that the susceptibility to cultivation of 
a soil is determined in the first place by climatic conditions, and of these the 
l^revailing factors are temperature and rainjalL 

■ Within the limits set by climate, the soil with its various properties be- 
comes the decisive factor. In the first place there are the ecological factors 
in general and then the geological ones. 

From the point of view of the latter the origin of the soil has to be in- 
vestigated, that is from what rocks and by what process of decomposition 
it has been formed ; thus there are red soils, yellow soils and laterites widely 
spread in the tropics. Further the distinction between sedentary and 
transported soils must be noted. The study of the subsoil is also very im- 
portant, especially from the point of view of moisture conditions. 

For the mechanical amlysis of tropical soils, the writer proposes the fol- 
lowing form : 


Tropics ; 

Sample of Soil lo. from 

I. A ’deptli of I metre (3ft. 3 in) in four sections of about 10 inches each, if the 
soil is deep and xtiiiform ; each sample should weigh about 12 lbs. 

If tile soil is not homogeneous, or is in layers, or is superficial, the samples are to 
be taken from the various strata or formations in quantities of 9 to 13 lbs. as limits. 

II . Rocks in course of weathering (about 4 lbs.) ^ , , 

III. XJnweathcred rock ( „ „ } ) wen presen 

The samples must be most carefully dried, catalogued and packed, and accoutpanied 
by the following data : 

1. Plantation and situation. 

2. Name of field. 

3. Name of owner. 

4. Geological formation. 

5. Dip. 

6. If the soil is under piisture, cultivation, steppe, plantation, etc., or virgin foresti 

7. Depth of arable soil. 

8. Depth of loosened soil. 

9. At what depth rubble is met with. 

10. At what depth the rock is found. 

11. Desciiption of the seetion at every 4 inches in depth up to i metro (3ft* 3 ln)i 

12. If water is present in the subsoil and at what depth. 
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13. Chief crop (coffee, cacco, cotton, tobacco, etc.). 

14. Yield of tlie more important crops in normal y^rs. 

25. If matinritig is practised, and if so, how often, and at what rate per acre with 
the various classes of manure. 

16, Price or rent of the land. 

For the mechanical analyses of the soil the writer finds Benningsen's 
method useful. It is to be noted that in the tropics humus has not the 
importance that it has in temperate regions, though ver57’ important for cer- 
tain crops, such as cacao, vanilla, coffee and pepper. The mechanical 
anatysis is also important for irrigation work in the tropics. 

In chemical analysis the first step is the investigation of lime content, 
which is to be done on the spot, using h^rdrochloric and not acetic aid. Arid 
soils in the tropics are very rich in lime, while moist ones contain very 
little of this element. Now certain crops require lime : such are coffee, 
sugarcane, and among Tegtiminoseae especially earthnuts ; other crops 
are more or less indifferent : thus maize and sorghum thrive in washed-out 
soils containing a minimum of lime. 

In general, the writer believes that a tropical soil may be considered 
good and suitable for a plantation from the point of view of its capital 
in fertilizing substances, when it contains : 

Soluble in cold hydrochloric acid 
lime -f- tnague$ia . . . 

potash 

phosphorus peutoxick. 
nitrogen . 

The following form is proposed for the chemical analysis of tropical 
soils (see next page) : 

The determination of the absorbent power of the soil is important, 
especially in connexion with the prevalence in the tropics of red and yellow 
soils possessing a marked power of absorbing ammoniacal nitrogen and with 
the abundance of nitrogen in the rainfall of the tropics; thus a yearly 
rainftill of 120 inches brings dowm about 72 lbs of nitrogen to the acre. 

As for bacteriological properties the writer has observed the development 
of Teguminosae without nodules ; nevertheless the practice of inoculation 
in spreading their cultivation may turn out favourable, especially for soy 
beans and earthnuts. 

Turning to special crops, it may be said that cacao requires deep, warm 
and soft soils, rich in nutritive substances, especially potash, and not marshy. 
Coffee requires in the first place a soft soil, moderate^ moist and rich in 
plant food, so that it does not thrive on poor sandy soils or on lateiitic ones. 
Nutmegs are very exacting as to soil, which must be of the best, and di- 
mate, which must have a uniform temperature from 69 to 90® F, and much 
rainfall. Fam'fo demauds humous soils, moist composts rich in plant food. . 
Sisal hemp is suitably for those districts where the conditions of moisture 
are not of the best, being sa^tisfied with 12 to 20 indies of yearly minf all. 

grows on all kinds of soils excepting 'peaty or purely 


0,2 to 0,5 per cent. 

0,1 » » 

o.i » » 

o.i » )> 
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I)<®igiaatfon 


Deptli 

0-35 cm. 

(to inciiies) 

25-50 cm. 
(10-20 in.) 

50.75 cm. 

{20-30 in.) 

75-Too cm. 
(30-40 in.) 

Content in 

per cent. 

per cent. 

per cent. 

per cent. 

Fine soil (under 2 mm.) 





Moisture . , 

I^oss on ignition 

Nitrogen 

Absorbent power fot fimmonia 

Substances soluble in cold h5'’- 
drocMoric acid (450 gms. of 
fine soil for ^ 8 hours wi Lb hy- 
drochloric acid ofS. 0. 1.15} 

iron and alumina . , , 

of which iron 

» alumina . . . 

silica . 

lime . * 

magnesia ...... 

phosphorus pen loxitle. . 

potash 

Substances soluble in boiling 
hydrochloric acid (50 gms. 
line soil cm water bath with 
50 c, c. of hydrochloric acid 

S. G. 1. 15) 

potash 



1 


Class of soil (I to Vlli) accor- 
ding to the content in fer- 
tilizing matter* . . ^ . 

Remarks (nature of the soil, 
suitable crops, etc.) . . . 



neveitiieiess, account has to be taken of the subsoil and of the dimate, ahd 
varieties must be selected which can avail themselves of two ot three 
months* rain. Jute wants moist alluvial soils. has no special 

requirements, save for the fineness of texture, which maintains that 
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moisture which seems to favour greatly the formation of latex. Tan 
acacias prefer the dry soils of arid regions. Earthnids like deep and soft soils, 
never too moist, with suiEcieiit lime and enough water for growth during the 
first few months. Palms behave differently according to their species : thus 
coconuts thrive on all soils except those containing stiff cla3^ either^ on the 
surface or in the subsoil ; the best are sandy coral soils and basaltic soils, 
even if rocky, provided they have not undergone weathering to clay ; 
palms must have abundant irrigation; oil palms grow on all soils, but iirefer 
light sandy ones ; sago palms prefer marshy lands. Tuber and rhizome crops, 
man^^ species of which form the staple of the natives’ food, thrive best on 
loose soft, deep, humous soils free from stones. Bananas do not like 
clayey soils, otherwise the}^’ grow everywhere, benefiting by organic ma- 
nuring. Maize and sorghum liave no special requirements, while tobacco 
prefers soft, warm, deep, humous soils rich in plant food and with suffi- 
cient potash. 

As for the use of manures, the idea that tropical soils are inexhaustible 
is now exploded ; on the contrary it may be said that they get exhausted 
easily (i). In such cases they are manured or left fallow, or they are aban- 
doned for new lands. Which of these methods is to be preferred depends upon 
the economic conditions, especially the cost of manuring. It is to be con- 
sidered that manuring has the effect of not only increasing the crops but 
also ensuring them ; and if sometimes, as for instances with tobacco (Ha- 
vana), it may injure the quality of the crop, it may be said that in general 
it keeps the plants healthier. But perhaps the most important effect of 
manuring is that of prolonging the duration of plantations; thus, for 
instance, whilst cocount palms live usually about 70 years, the use of 
manure prolongs their productive existence to 80 and 100 years ; for coffee, 
also, a suitable and early manuring may prolong the life of the plantation 
b^’^ 5 or 10 years. 

It is to be expected that systematic experimentation, such as the 
German Colonial Office and the Colonial Section of the German Agricultural 
Society have already undertaken in the German Colonies, will give the same 
results as it has given in Germany (2). Greater care is, however, necessary 
in the choice of the manures; thus in the moist tropical regions and espe- 
cially on femiginous soils, a deficiency of phosphoric acid is hardly to be 
feared; potash salts mostly give good results in the regions of abundant rains, 
whilst potash abounds in the arid belts ; in general nitrogenous manures 
are not to be recommended in the tropics as they are in the temperate 
zones ; lastly when liming is required it must be done under the form of 
marl or ground limestone,,. quicklime being rather top energetic in tropical 
soils. In a general way it may be said that the colonial farmer must pre- 

(i)' See No. 1278, B. Sept. 1913., ■ 

{2) See Ho. 4S0, B. May 1913, aud Busse, W. (Director of the Ijcperiat German do* 
lomal Bureau). The Orgamzatioji of E3q>eriiheiital Work iu the German Cdlpnies; rr 
BrUleiin of the I tnpmd InsUMe^ Vol. XI, Ho. 3, pp. 462-468. Lcmdou, Jaly-September 19^3 
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fer the less easily soluble manures to the more soluble ones, especially in 
those regions having a high rainfall which easily leaches the soil : thus sul- 
phate of ammonia and Peruvian guano are to be preferred to nitrate of 
soda ; and bone meal to superphosphate, the soluble phosphoric acid of 
which rapidly retrogrades in red and ^''ellow soils. 

12 - The Soil Solution and the Mineral Constituents of the SoiU a.d., 

Bkenchley, W, E., and Underwood, E. M. (Rotliamsted Experiment Station) in 

Philosophical Transactions of the Royal Society of England, Series B, Vol. 204, 

pp. 179-S00. lyondon, October 21, 1913. 

The following investigations were undertaken to examine: i) the effect 
of fertilizers on the concentration of the soil solution ; 2) the effect of solu- 
tions of different concentrations on the growth of the plant ; 3) the effect 
of distributing the food solution over solid particles (such as sand, silt, 
clay) on its availability to plants growing in such media. 

The first question was attacked by treating soil from certain plots 
of known history with tap water and using the liquid thus obtained for 
water cultures. The moist soil as it came from the field was mixed with 
tap water in the proportion of 20 kg. of dry soil to 25 litres of water. After 
thorough mixing, the soil was allowed to settle, and the supernatant liquid 
was siphoned off, filtered, and run into 600 c. c. bottles, into which seedUngs 
were set. The contents of the bottles were renewed at fortnightly intervals. 
Each unit of coinparison consisted of ro plants, and to further minimis 
disturbing factors, the experiments were carried out in early spring 
when the most satisfactory growth is obtained. 

The soils were drawn from both the permanent wheat and the permanent 
barley fields, and plots were selected hemng received the following treat- 
ment : 

j). Unmanured, or U. 

2) , Received nitrogen only annually, or N. 

3) . y nitrogen and phosphoric acid annually, or N. P, 

4) * » nitrogen and potash annually, or N. P. 

5) . >' complete artificial fertilizer annually, or N. K, P. 

6) . j) dung annually, or D. 

As the problem under investigation was not concerned with the ni- 
trogen supply, this factor was eliminated by adding sodium nitrate to all 
solutions at the rate of 0.25 gm. per litre. Both wheat and barley (pure 
lines) were grown in each solution for a period of 8 weeks, after wliich the 
plants were removed, dried and weighed. 

The mean results are set out in Table J. 

The growth in the solutions from the various soils shows differences 
which are parallel to those obtained in the crops oh the same plots. Eurther, 
the growth in the solutions is such as would be anticipated from the compo- 
sition of the solutions, large quantities of w^hich were evaporated and 
analysed with the results set out in Table II (p, 48), where the analy^ 
of the soils used and the amounts of the fertilising elements applied in the 
manure are also given. 
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Table I. — Mean dry weight of plant in gms . 


Soil 

Wheat 1 

Batley 

Shoot 

Root 

Total 

Shoot 

I Root 

i 

Total 

Wheat field, 

Plot V 

0.170 

0.135 

! 0.305 



. 0.317 

i) 

« N 


0,127 

0.2S4 

0.171 


0.272 


» iV. P. . . . 


0,260 

0.858 1 

0.660 

^^9 

0.835 


)) iV. K. P. . 

0.923 

0.448 

1.371 

1.302 j 

0.442 

1.744 


D 

1,137 

0.425 

1.562 

1.249 

0.377 

1.626 

Barley fiela, Plot U 

0.240 

0,169 

0.409 

0.264 

0,138 

0.402 


iV. P 

0.476 

0.199 

0.675 

0.61 1 

0.137 

0.747 

» 1 ) 

N.K 

0.208 

0.201 


0.275 

0.119 

0.394 

» » 

N.K.P. . . . 

1,203 

0.627 


1.600 

0.477 

2.077 

» '0 

D 

I.I95 

0.511 

fBm 

1.364 

0.486 

1.850 


It will be seea that the composition of the soil solution reflects the 
manurial history of the plots, and corresponds to that of the soil as judged 
by either the total ” or the available plant food it contains. 

The following year (1912) tile experiments were resumed, and, as the 
results given by the wheat and barley soils had been so similar , they are 
oU this occasion confined to solutions made from the barley soils only. 
In order to examine further the conclusion that no other factor entered 
into the effects produced by the soil solutions than the amount of plant food 
they contained, comparisons were made between : i) a culture solution 
made up in the laboratory to the same concentration in essential nutrients 
as the solutions from the completely manured soils (4.7 parts per million 
P2 O5 and 26.7 parts per million KgO) ; 2) the soil solutions ; 3) the soil 
solutions from the partially manured plots, with their essential d^ciencies 
repaired by the addition of phosphoric acid or potash or both ; 4) a further 
artificial solution was made up to a much higher concentration, to one in 
common use. in the laboratory; lastly, 5), the salts in this artificial solu- 
tion (303.5 parts per million PaOg and 312.4 parts per million KgO) were 
added to the soil solutions. As before, in all cases sodium nitrate was 
added at the rate of 0,25 gm. per litre or 41 parts of nitrogen per million. 
Barley plants were grown for 7 w^eeks with the results set out in Table III. 

From these results, the following conclusions may be drawn. The 
artificial culture solution of low concentration yielded plants whose weigM 
(0 .763) was distinctly lower, but of the same order as these grown in the soil 
solutions the completely manured plots (0.963 and x .465);. The ail^- 
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TABI.E II. 




Phosphotic Acid 

Potasto 

Fidd and Plot 

lu soil 

In soil 

Manure 

In soil 

In aoil 

Manure 

solution 

Total 

Gisric 

acid 

soluble 

annual 

supply 

solution 

Total 

Citiic 

acid 

soluble 

annual 

supply 



parts 

per 

million 

per cent 

per cent 

lbs. 

per acre 

parto 

per 

jxtiilion 

per cent 

per cent 

lbs. 

per acre 

Wheat, Plot 

U, 

0.656 

O.114 

0 

b 

0 

-^1 

00 

0 

364 

0.220 

0.0032 

0 

» )) 

iV 

0.881 

0.123 

0.0074 

0 

3-55 

0.240 

0.0032 

0 

» » 

iV.P. .... 

3S39 

0.197 

C.0405 

60 

3.S8 

0.197 

0.0032 

0 

» i> 

NJC.P. . . . 

393S 

0.195 

0.0547 

60 

26.22 

0.262 

0.0232 

100 

» » 

D. ... 

4.838 

0.215 

0.0560 

46 

29.85 

0.285 

O.03S4 

60 

Barley, Plot U 

I 0-525 

0.099 

0.0055 

0 

340 

; 0.183 

0.0036 

0 

» 'i 

N.P .... 

3-900 

0.173 

0.0425 

60 

3.88 

0.248 

1 0.0023 

0 


N.K .... 

0.808 

0.102 

0.0081 

0 

30.33 

1 0.257 

1 0.0407; 

100 

» » 

iV.K.P. . , 

4.025 

0.182 

0.0500 

60 

2403 

0.326 

0.0298 

100 

s » 

D. 

4 - 4^3 

0.176 

0.0447 

46 

86.45 

0.167 

0.0321 

60 


dal cultiiie solution of high concentration yielded heavier plants {0.943), ap- ' 
proaching those obtained from the completel}^ manured soils, though still 
below the maximum. The soil solutions from the unmanured plot and the 
imperfectly manured plot (N. P.) yielded plants of a much lower order of 
magnitude (0.216 and 0.486). The addition of the missing nutrients to the 
solutions from the imperfectly manured soils produced growth approaching 
the maximum (i. 214 and 1.154) ; when the nutrients were added to 
set up the higher concentration, the growth produced was equal to that 
obtained from the artificial culture solution of the same concentration (0.974/ , 
and 6.925 against 0.943) though still below the maximum. 

These results conifirm the conclusion drawn from the pteviotts set of 
experiments: that the growth of plants in the soil solutions is in the mmn 
determined by the amount of plant food the latter contain. One other point 
'was suggested by the results: that the soil solutions, particularly those from 
the dunged plot, were better media for growth than the artificial culture 
solutions of equivalent concentration, possibly owing the the presence of 
soluble nitrogen compounds especially valuable to the plant in the earlier 
stages of growth, Gn the other hand, it is unsafe to lay much stress on such 
cMerences in weight as are exhibited in the growth of the plant in the solu- 
tions regarded as complete (0,943, 1.214, 0,974, 1.154, 1-349 

X.465, 1.286). ■ , ' ■ ' , ' /. 
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Table III. 


i 

Dri' 

weight in gms. 

Nature of solution 

Shoot 

Root 

Total 

- * ' 

Artificial culture solution, low conceulratiors 


0.249 

0.763 

» 

■j 5) hisjh ' >j 


0,291 

0.943 

Soil solution, 

Plot i; 

O.Ilfi 

o.ioo 

0.214 


added salts, low concentration . . . 

0.S65 

0-349 

1.2 14 

» 

» » s » high » ... 

0.677 

0.297 

0.974 

jj ‘ .)> 

Plot N.P 

0-353 

0,133 

0.486 

» ' { 

» added salts, low concentration . 

0-795 

0.359 

I.154 

•A ' !} 

» » high » 

0.619 

0.306 

0.925 


Plot N . K.P 

0,685 

0.278 

0.963 

5j »S 

i <t 4“ salts high Concetration 

0.9516 

0.423 

1-349 

"j l! 

» Plot X> . . . 

1.069 

0-396 

1.465 

1 fr ■ 

» » 4“ added salts high concentration 

0.814 

0.472 

1.2S6 


These conclusions were checked by two further sets of experiments, 
where first barker and then peas w^ere grown in the artificial culture 
solution of low concentration ; in soil solutions with their phosphoric 
acid and potash made up to standard by the addition, of mineral 
salts; in soil solutions made up above standard strength; and lastly 
a set was included from which the sodium nitrate was left out. The results 
of these series were in complete accord with those of the preceding series. 
The addition of nitrogen alone to the soil solutions produced no increase 
in the plant, indicating that the soils themselves had5delded more than 
enough nitrate for the needs of the plant, the growth of which had been 
limited by the amount of phosphoric acid and potash present in the solution. 
The evidence for the presence in the soil solutions* even in those from the 
dunged plots, of other substances favourable to growth was slight. 

Analyses of drainage waters from the wheat plots during the progress of 
these experiments showed that, though always more dilute, the drainage 
waters followed the same sequence as the soil solutions with regard to 
their content of phosphoric acid and, potash. 
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The results of these experiments also bear on the question of plant toxins 
left behind by one crop and having a depressing effect on succeeding crops 
of the same kind. The wheat and barley in Table I 5delded almost exactly 
the same weight of plant in the solutions from the wheat soils and in the 
solutions from the barley soils, the latter yielding slightly heavier plants 
with both cereals. Again, xvheat and barley grown in the same solution 
yield v^reights agreeing within the range of error of ssuch experiments. These 
facts alone would indicate the absence in the soil of any soluble toxin 
injurious to either plant ; but the investigation was pushed a step further 
by comparing the grow^th in an artificial culture solution, in a set of soil 
solutions boiled before use, and in another set where the solutions were 
evaporated, the residues ignited, and then dissolved afresh. The boiling 
was without effect and igniting the residues generally had a depres- 
sing effect on grow^th. The results were confirmed by similar experiments 
with lupins, sunflow=‘ers and buckwheat and with the peas mentioned above; 
the growth of the other plants corresponded with that of the wheat 
or barley. 

The relation between the growth of the plant and the concentration of the 
nutritive solution, as distinct from the total amount of the nutrients supplied , 
was also investigated independently of the soil solutions. A standard cul- 
ture solution was made up containing 0.5 gm. each of potassium di- hydrogen 
phosphate, magnesimn and calcium sulphates, and sodium- chloride, i.o 
gm. of potassium nitrate, and 0.04 gm. of ferric chloride, equivalent to N 138, 
Pg O2 261, and KgO 743 parts per million. Barley was grown in bottles contain- 
ing 600 c.c, of the above solution, at full stren^h, and diluted to ^/g, and 
^/2o respectively, the trials being made in duplicate only. Growth proceeded 
for 8 weeks with the results set out in Table IV. 

Prom the very outset the growth in the various solutions proceeded in 
the order of their concentrations, so that the final weights may be taken 
to represent the rates of grow^th throughout and not an ultimate condition 
brought about by the exhaustion of the food supply, though the more 
dilute solutions were at the finish depleted of the nitrogen they originally 
contained. To obrdate the effects of this depletion a second set of experi- 
ments was carried out, in which the solutions were renewed weekly, the 
other conditions remaining as before. Confirmatory results were obtained. 
Then a new series was arranged in which the plants were grown in coarse sand ^ 
contained in vertical glass cylinders through which the nutritive solution 
slowly percolated. The cylinders contained Soo gms. of coarse sand mixed 
with 4.25 gms. of calcium hydrogen phosphate (the potassium phosphate 
was withdrawn from the nutritive solution), and 100 c.c. of the nutritive 
solution daily was allowed to drip very slowly on the sand, percolate throtigh 
it, and escape. Growth was continued for two months, with the results 
set out in Table V. 

The solutions escaping from the sand were regularly tested and found to 
contain nitrate, except in the last weeks of growth with the more dilute so- 
lutions. 
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Tabi,e rv. 


CoAc^ntration of solution 


I Shoot 


Biy weight in gms. 


Tabde V. 



Bty weight in gms. 
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. Two more sets of experiments were carried out in which barley and lu- 
pins were employed as test plants and 500 c. c. of solution was dropped 
though daily. As it was late in the season for satisfactory work, the 
results were a little erratic, but there could be no doubt of the superiority 
of plants growing in solutions of higher concentration. 

The whole series of experiments confirms the conclusion previously 
reached that the concentration of the nutritive solution within certain wide 
limits, irrespective of the total amount of plant food available, is a factor in 
the rate of plant grow'th which varies directly, though not proportionally, 
with the strength of the solution in the particular nutrient or nutrients 
limiting the growth. 

To investigate the third question mentioned above {viz. the effect of 
distributing the food solution over solid particles on its availability to plants), 
plants w'ere grown simultaneously in water cultines and in sand cultures 
where 600 c.c. of the food solution was mixed with 3 kg. of fine silver sand 
(above 0.2 mm. in diam.), these being the proportions required to work the 
sand up into a fine “cnmib” structure. Barley was the trial plant , and the same 
solutions varying in concentration from i to were employed. Every two 
or three days the jars containing the sand were weighed, and the origi- 
nal water content restored by the addition of pure water. Table VI shows 
the results obtained. 

Table VI. 


, . 1 

Dry weight of plant in gms. 

Conceuiration of solution 

Water 

Sand < 

1 

j I •<■' 5.5 

; 7-050 

' i 

I 

j 2.075 

I 4.200 

' 

, 

i 

.5.539 

5 ■ . ) 

1 j 

r.492 . j 

.5.031 

X j 

1.030 1 

.5.171 




i 

0.943 

2.8Sa 

1 

0.681 

1.556 

"" '. ■ ■ ■ i 

0.537 

1-437 


Far from thme being any retardation of growth in the sand due to 
slowness of diffusion of the nutrients in the water films, the sand cultofto 
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were matkedl}^ superior to tlie water cultures, though as before the rate 
of growth varies wuth the concentration of the nutrients in the solution. 
Confirmatory results were obtained when the experiment was repeated and 
the nutrients (in a concentrated form) w^ere placed inside narrow cylinders 
of porous earthenware themselves filled with sand and packed in the sand 
in which the plant was growing. In this case the roots never came into con- 
tact with the nutrient solution until it had diffused tlirough the porous cell 
into the mass of sand beyond. 

To extend these , experiments to solid media made up of finer particles 
than the silver sand, a large quantity of a sandy soil was graded into coarse 
sand as before, “fine sand (0.2-0.04 Him.) and “ silt '' (0.04 — o.oi mm.), 
while pure kaolin was taken to represent a clay material. The same solu- 
tion was diffused through all the materials. Barley, and later lupins, 
w'ere grown in each medium vnth the following results (Table VII) . 


Tabde VII. 



Dtj' weight in gms. 

Natiire 

of medium 

Barley 

rupins 

I. 

2. 

Mean 


2. 

Mean 

Water. * 

4-350 

1. 190 

1.270 

0.822 

1.162 

0.942 

Coarse sand .... 

1.436 

1.369 

1.412 

2.486 

2.462 

2,474 

Fine sand ..... 

0.581 

0.624 

0.602 

0.896 

1.367 

1.131 

Silt . 

0.800 

0.472 

0.636 

1.416 

I -371 

1-393 

Kaolin 

1.026 

0.719 

0.872 

1.742 

1.925 

1 • ■ 

1.833 


Through an accident the barlej^ in the water cultures received twice 
the volume of the solution diffused through the solid media/ but even 
here the coarse sand preserved its superiority. With the lupins, growth 
in each of the solid media proved superior to that in the water culture, so 
that the possibility of retardation of gromd:h due to slowness of difusion may 
be dismissed. To explain, the superiority of the cultures in sand over the 
water cultures, and again the superiority of the cultures in coarse sand and 
kaolin over those in fine sand and silt, the writers were led to suspect, by thfe 
appearance of the roots, differences in the aeration of the root as a disturb- 
ing factor. Both the coarse sand and the kaolin remained in an open statei 
while the fine sand and the silt settled down to a compact mass. To test 
this hypothesis, the effect of continuous aeration was tried oh water cul- 
tures, in the case of both barley and lupins ; an increase of 60 to So per cent, 
was obtained by the aeration. Finely, another set of experiments was ! 
carried out in which the water was added to the solid media ff6m bdtbwii 
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SO as to obviate as much as possible the settlement of the silt. Settlement 
still occurred, but the growth was made more nearly equal, though the re- 
sults are not conclusive as to whether aeration is the only factor concerned, 
and whether the fines particles in the kaolin and silt are not holding back 
some of the nutrients from the plants by adsorption 

The net result of the whole investigation is to restore the earlier theory of 
the direct nutrition of the plant hy fertilizers. The composition of the soil 
solution, which determines the grov/th of the plant, is dependent upon the 
amount and the mode of combination of the phosphoric acid and potash in 
the soil, both of which are affected by the fertilizer supply, though to what 
extent is not yet determinable. 

13 - The Influence of Salts Common in Alkali Soils upon the Growth of the Riee 

Plant- — Miyake, K, (College of Agriculttire, Tohoku University, Japan) in The 
Journal of Biohaical Chemistry ^ Vol. XVI, No. 2, pp. 235 - 263* Baltimore, Novem- 
ber, 1913. 

Rice plants were grown in water cultures of varying concentrations 
of salts of sodium, potassium, magnesium and calcium, separately and in 
combination. 

The growth of the plants under the different conditions was noted and 
the following results obtained : 

A. — ' Single salts of the above metals. 

\ i) The salts act as stimulating or toxic agents according to the con- 
centration. 

2) The toxic concentrations of magnesium sulphate and chloride, cal- 
cium chloride and sodium chloride and carbonate are greater than 

100> 

while those of sodium sulphate and bicarbonate are greater than . 

3) The concentrations of greatest stimulation were for magnesium sul- 
phate ^ for magnesium diloride and calcium chloride to for sodium 
chloride to -2-, for sodium carbonate and bicarbonate ^ to 

50 XOO 100 SOO * 

E. — Two salts in combination. 

4) Different cations are mtituallv antagonistic ; the same effect occurs 
between different anions, but in a less degree. Thus the limit of concen- 
tration producing toxic effects is higher in mixtures of salts. 

, 5) The curve for concentration and antagonism between sodium and 
potassiiifn . salts shows two maxima. 

6) The antagonism between potassium, and magnesium or caldum 
is aimdst complete, so that at certain proportions the toxic effect completely 
■disappears.' ' ■ ■ ' , , 

y) The antagonistic action of calcium cannot be rejdaced by barium 
or strontium. 

These results have considerable bearing on soil fertility, especially, 
in alkalme soils. 
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14 - Culture Ixperiments on Sick Soils. — periturin, Th. t. in isvtesHa Moskovs- 
km^o Selskokhosialsivennago InsHUtta, Year XIX, Part. 4, pp, 1*137 (135-141), figs. 35. 
Moscow, 1913 (i). 

The writer mentions the opinions of those American workers who hold 
that soil sickness is due to the presence in the soil of substances injurious 
to plants, which are produced b3^ excretion from the plants themselves or, 
as has lately been believed, by independent formation in the soil. He then 
recalls Istsherekov's experiments, according to urbich a repeated hxivia- 
tioa of a sick soil seems to have had a favourable effect on plant develop- 
ment, this effect being attributed to the removal of the injurious substances. 

Tastly, according to experiments carried out by the writer, who made 
three successive cultures of oats in distilled water, this injurious action was 
not observed (2). 

It was different in a series of sand-culture experiments. In glass 
vessels filled with pure quartz sand and treated with Hellriegels nutritive 
solution, several khids of plants were grown in succession (up to three 
following one another) for a six weeks' period. In almost all the exper- 
iments the plants of the second sowing seemed to be sickl^^ ; the weight of 
10 plants when they were gathered, referred to the first crop taken as 
100, is given in the accompanying table. 

The unfavourable effect on the second crop in the majority of cases is 
evident. On adding to the pots 13 grams of pure powdered charcoal after 
the first crop, the unfavourable effects cease and the plants of the second 
cultivation develop as w-ell as those of the first. The results may be sum- 
marized as follows : 

I. — Through repeated cultures in the same pots the plants assume 
abnormal characters owing to which the yield of the second sowing is con- 
siderably diminished. 

2 . — The root residues of the first crop, on decomposing, cause in some 
way the diminution of the yield of the second crop. 

/ 3. — The abnormal development of the second culture cannot be at- 
tributed \vholl3’^ to the alkalinity of Hellriegel's solution after the first 
ctdture, 

4. — The abnormal development of the second culture is observed both 
when the same plant is cultivated in immediate succession or after alter- 
nating with plants of other botanical groups. 

5, -— The addition of charcoal prevents the Unfavourable effects on 
the second culture. 

In another series of experiments, cultures were ruade in glass vessels 
filled with earth from various localities in Russia. Oats and wheat ^ere 


■ (i) Our article i^substautiaUy a tuinslation of the author's smnmarj? in C^nnan; {Ed.}. 

(2) Some recent experiinents, of a preiiminarsr character, seem to confirm iri the case 
of pea^ in \^ter-cultures the excretioii from the roots Cf sti^tahces poisonous for the 
saaie plant, both in fiistUled water and in river \mter. (Holljard, M. Sur Ik par 

ies racines de substances t 6 xidU€& poin la plakte, ^ de td'Som^ Spimk^ 

' Year ' LX, Part. 5, pp, 42-446. 1913)? 
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Plants fiist 

sown 

Yield of first 
sowing 

Yield of subsequent sowings 

^*3 

§1 

, Oats 

M 

i 

Miilet 

y 

s; 

Buckwheat 

Cameliua 

a 

1 

W 1 

1 

m 

m 1 

tn 

1 

Poppy 

Oats 

100 

84.'5 

— 

52-5 

— 

130.0 

— 

0 

138.4 

91 ^ 


— 

Maize ... ... 

loo 

— 


— 

— 

— • 

— 

— 

— 

— 

94-3 

S1.4 

Millet ...... 

100 


-- 

rM.i 


— 

— 

— 

— 

— 

39.1 

30.1 

max 1 

too 

— 

38.4 

— 

44.0 

— 

31.6 

— 

51.S 

89-3 

— 


Buckwheat. • . .j 

too 

98.1 

— 

— 



— 

123.6 

— 

““ 

82.S 

87.4 

Cameliua .... 

too 

— 

— • 

— 

44.9 

-- 

ir.s 

— 

— 

— 

— 

29.9 

Hemp- 

I op 

• — 

— 

— 

— 

— 

— 


— 

' ■— 

— 

103.7 

Beets 

100 

— 

86.9 

— • 

— 


— 

H 


-- 


90,0 

Peas ...... 

100 


— 

79.2 


99.0 

87.S 

H 

B 



86.6 

Poppy . . . . . 

roo 


— 

— 

— 

— 

— 

■ 

■ 

H 

-r- 

— - 


sown and gathered after six weeks; the ground was then turned over and the 
superficial part was sifted, after which it was again sown. This second sow- 
ing developed badly, yielding a lighter crop. The application of complete 
manuring made practically no change in these abnormal results. Sum- 
marking : 

1 . — In making two successive cultures in the same pot it ’was observed 
that the second }delded a markedly inferior crop and showed abnonnai de- 
velopment. 

2. — The application of complete manuring had an insignificant action 
on this abnormality. 

3. — The abnormal development of the second culture is evidently to be 
attributed to injurious substances which have been formed during the first 
culture, as the alkalinity observed in the soil cannot be the only cause. 

In a last series of experiments thb writer cultivated three plants of 
oats or buckwheat suspended oh nets in glass vessels of the capacity of 
2 litres. The vessels were filled with a solution or watery extract of soil ob- 
tained by lixiviativg 3 kg. (6.6 lbs.) of dry earth with 3 litres of water; in one 
set of pots the solution was boiled, in another it was filtered through char- 
coal, and in a third it was used as it was ; to every pot Hellriegd's mixture 
was added. The solution of most of the soils showed toxic properties eaus-^ 
ing abnormal development and a sickly appearance. The plants developed 
quite normally in the pots containing the solutions filtered through charcoal ; 
they behaved yarioiisly in those containing the boiled solution, developing 
sometimes normally, at other times abnormally. In the solutions of soil 
which had not been previously sown to cereals, the development was normal. 
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Sranmarizing : 

1. — The solutions of sick soils contain substances injurious to plants 
which may be eliminated by filtering through charcoal. 

2 . — Boiling only eliminates these injurious substances from some soils. 

3. — The solutions of soils not previously sown to cereals do not con- 
tain injurious substances. 

4. — It does not appear that the soil solutions exert a noxious 
action for only one plant, but on vegetative development in general; it 
is no question of specific or toxic action upon certain species or genera. 

15 - Enrichment of Farmyard Manure by Cake Feeding, - hall, a. d, in The manu&es and 
Jmmal of the Board of A^^riculture, Vot. XX, No. 8, ,pp. 665-672. I^ondon, Nov. 1913. manubino. 
Whilst a Hertfordshire land similar to that on which the Rothamsted 
experiments are conducted yielded formerly a crop of about 20 bushels 
of wheat per acre under the old four-course rp+ation, the introduction of 
new sources of fertility during the last seventy years has raised the produc- 
tion to something over 30 bushels per acre. This extra fertility is usually 
obtained by the English farmer from two sources : i) artificial manures, 
like; guano and nitrate of soda ; or 2) imported feeding stuSs, like linseed^ 
cotton cake and maize. 

Which source is the cheaper is not a que^^tion capable of any general 
answer, but the English farmer has usually preferred the feeding stuffs, 
partly because he has imagined that he gpt a double benefit out of the cake, 
etc., first as food, then as manure, and partly because he has known more 
about farmyard manure than about artificial fertilizers. , 

In an exact consideration of the question, it is, however, necessary 
to distinguish the two-fold actions 1) of the feeding stuffs as food and as 
manure, 2) of farmyard manure as fertiliser and as an, ameliorator of the soil 
because of the humus it contributes. 

It is now generally accepted that at the most one-half of the nitrogeu 
contained in a feeding stuff reaches the land again in the dung. The point 
requiring most investigation is the amount and nature of the fertility added 
by cake feeding after allowing for the loss of about 50 per cent, of the ni- 
trogen in the food. With this object in view, experiments were instituted 
at Rothamsted in 1904 on the relative crop-producing powers of equal 
weights of dung made with and without cake, in the year of their appHca- 
fiba and in the three subsequent years. 

In a field containing eight series, two series of five plots each were ar- 
ranged as follows: : 



i / ' , , 

..X ' 

,2 

s 

, 4 / ' 

5 


A . V . . 


1^4 

1905 

1906 

1907 ; 

Ordlaaty 


mantire 

1908 

, 1909 

1910 

tgti 

duag 


Ip04 

NO; '■ 

,1905 : 

1906 

1907 

f Cake^fed dssig 


1908 

staniaw 


: ■ tgm '' ^ 


h ■ ; 

t'V. 


5 . 



58 ' ..MANtTRES AND MANURING 


In each series there is a check plot which remains unmanured ; the 
manure was applied each year to one plot only, the application of ma- 
nure being renewed at the end of four years and so on. To obtain the dung 
for comparison, two sets of bullocks were set apart each year, one getting 
roots and hay only, the other the same, plus 4 to 8 lbs. of cake or other 
concentrated food. The dung made was carted straight out to the land, 
or was made up into a heap for a month or so, and then well mixr^d ; 
equal weights were put on the plots at the rate of 16 tons to the acre. 

The chemical analyses of the two kinds of dung have given the. following 
average composition: 


Manure 

Dry 

Mattel 

Nitrogen 

Total 

As 

As amides, 
etc., 
soluble 

Insoluble 

From toots and hay only , . . 

From roots and hay with cake. 

2.64 

2.66 

0.530 

0.701 

0.043 

0.147 

B 

6.418 

0,43s 


It will be seen that as regards the insoluble compounds of nitrogen the 
two kinds of dung are much alike, but the cake-fed dung contans on the 
average more than double the amount of ammonia and amides. 

The rotation adopted was alternating roots and corn: fswedes, barley, 
mangolds, wheat. The results of nine years experiments compared with 
the yield of the unmanured plot taken as 100 were the following : 



Yield: total produce (unmanured. plot « 

« too) 

Manure 

Year 

of application 

Second year 

Third year 

Fourth year 


M^an of 9 

Mean of 6 

Mean of 7 

■/Mean 

Diing from roots and hay only 

Dung from roots and hay 

134 

123 

114 

106 

with cake ........ 

' 

165 

1 

132 

113 

loS 


The principal conclusion which may be drawn from these experiments 
is that the extra value conferred upon dnng by cake feeding is not of an 
enduring nature ; the first crop gets most of the benefit, gmng twice 
increase of that getting common dung; in the second crop the ordinary 
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dung has given an increase of one-quarter, the cake-fed dung of one-third, 
while in the third and fourth years there is no difference. 

It is evident that compensation for cake feeding should not be carried 
back for more than two years prior to the end of a tenancy. 

These results suggest that on light arable land, where dung is of great 
importance and where (in England at present) bullock feeding is unprofit- 
able, the farmer will do better to feed his bullocks without cake, except such 
as is required to finish them off in the last month or so. In this way he 
may save £io on the cake per acre of root land, while the nitrogen can be 
made up for 20 to 30 s by a dressing of sulphate of ammonia or other nitro- 
genous fertilizers ; this method has the additional advantage that the ex- 
tra nitrogen can be applied to whatever crop will best repay its use, 
instead of being necessarity applied in the dung to the roots. 

The writer concludes that other experiments are desirable, experiments 
that involve, as those of the future are all likely to do, systematic account 
keeping as w-ell as a record of juelds, because there is a practical issue at 
stake which would affect the practice of many of the be^t farmers in the 
country, many of whom, the writer believes, are persisting in a method of 
obtaining fertility that once was good, but has now become unprofitable 
at current prices for feeding stuffs and store cattle. 

x6 - On the Decrease of Available Phosphoric Acid in Mixed Fertilizers contain* 
ing Acid Phosphate and Calcium Cyanamide. — brackext, r. n. {Chemical 
Department, Oemson Agricultural College, South Carolina) in The Jouffial of IndustfiM 
. and EnHneenni Chemishyt Vol 5, No. ii, pp. 933-915. Easton, Pa., November J913. 

Complaints have been made by manufacturers on “"the disadvantages 
of using calcium cyanamide in the preparation of mixed fertilizers, espe- 
cially in regard to the danger of diminishing the amount of assimilable phos- 
phoric acid. 

Laboratory experiments have shown that when cyanamide is mixed 
with superphosphate in the proportion of one part of the former to 6.25, 
8.33, and even g .8 parts of the latter, a gradual increase of insoluble phosphoric 
acid and consequently a decrease of the assimilable acid takes place ; and 
this both in the simple mixture of superphosphate and cyanamide as well 
in the presence of organic nitrogenous manures and of salts of potash. 
Experiments made on a large scale by three manufacturers have also 
demonstrated that a decrease of assimilable phosphoric acid takes place when 
cyanamide and superphosphate are used in the preparation of mixed fer- 
tilizers at the rate of one part of the farmer to 6.25 or 8.33. of the latter. 

The same dangler of diminishing the assimilability of the phosphoric 
acid in compound fertilizers, when they contain calcium cyanamide and 
superphosphate, was confirmed by the analyses made by the fertilizer control 
service. ■ 

On the whole the experiments show that the factor time has an im- 
portant influence in determining the insqlubility of phosphoric acid, and 
must be taken into consideration, together wilda the factors represented < 
by the increase of temperature which Occurs during thd mi^g and by the 
alkalinity of the C3ranan^^ 
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lncondtLsion,it appeatsfrom the above that mixing cyanamide with 
superphosphate, while not injurious from the farmer’s or purchaser’s point of 
view, to the resulting compound manure, still requires special attention on the 
part of the manufacturer and vendor as to the quantity of cyanamide 
used, lest the manure be foirnd on inspection and analysis to be deficient 
in avaible phosphoric acid. 

17 The Degree of Fineness of the Lime used for Dressing Land. — Meyer, d. 

in Illustrierte LandwiftschaftUcke Zeitung, Year 33, No. 84, p. 755. Berlin, Octo- 
ber 18, 1913 (i). 

It is now well knowm that the degree of fineness of the ground limestone 
used as a dressing has a notable influence onits efficiency. Nevertheless there 
is no uniform understanding on the subject and consequently the commercial 
products do not present the same degree of fineness. Thus ten samples of 
ground limestone and two of calcareous marl taken as commercial samples 
by the Halle a. S. Experiment Station gave the results shown in the accom- 
panying table. 


No. of origin 

Name 

Degree of fineness 

> 

$ mm. 

> 

! 2 mm. 

> 

X mm. 

> 

0,5 mm. 

, (sieve 
No. 5^’) 

n 

! y o.a mm, 
(sieve 
No. 100 
for basic 
slag) 

n 

> 

0.2 mm. 
(fine, 
part- 
icles) 

1 

« 

! Ground limestone . 

0.80 

1*55 

963 

2338 

1317 

5 a :-47 

2 

>t ........ 

4-12 

5.45 

17.66 

23.12 

12.10 

37*55 

3 

1 

0.00 

0.00 

0.20 

14.76 


63.00 

4 


0.00 


17-95 

*8.63 


40.pl. 

5 

>■ ■■ 

0.00 i 

0.00 

7.78 

21.24 

X4.8S 

56.10 

6 


0.00 

0.00 

0.00 

4.05 

21.41 

74-54 

7 



0.00 

2.15 

9-24 

21.79 

20.32 

46.50 

B 



0.00 

0.00 

0.00 

0.32 

gM 

90.02 

9 

' »> ........ 

0.00 

0.00 

0.16 

0-431 

438 

95-03 

10 

. ^ »» ' , ........ 

0.00 

0.00 

1. 11 

26.52 j 

17.48 

54.89 

tx 

Very soft calcareous marl .... 

0.00 

0.27 

23.17 i 

26,16 

15.80 

34-60 

t 2 ^ 

Fairly bard d® » * 

0.80 

9.30 

13*90 

22.8t 

14.24 

38.95 


(x) Bi wire sieves tbe mesh width is given by the diagonal. 


(r) Mp jPrduim Year rs, No. 43, jpp» 335*35% 

HaUe a. S., October 35, 191$.^ (Ed,), : 
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The majority of these limestones have an insufficient degree of fineness, 
and it would be desiderable that the marls should be ground. 

The writer accordingly proposes : 

1. a) The content of fine meal (that passes through sieve No. loo for 
basic slag) of the limestones and of the calcareous marls should be at least 
70 per cent. 

h) The portion remaining on sieve No. 100, but passing through sieve 
No. 50 should not be higher than 75 per cent, of the amoitnt paid for as 
lime, and the proportion that passes through a sieve with x mm. round 
holes must not exceed from 25 to 50 per cent, of the above amount. 

c) The portion above i mm. should be deducted. 

2. It would be desirable that moist calcareous marls and limestones 
for meadows should be dried and if necessary ground before being used. 

3. The various forms of Ume must bear their proper designation: 
thus, for instance, ground limestone must not be sold under the name of 
calcareous marl. 

Burnt lime is commonly used in lumps or ground. Lately so-called 
Komerkalk ” has beai put on the market ; it is in pieces the size of peas 
or hazelnuts and is very convenient for spreading. The writer, however, 
bdieves that owing to the difficulty with which the pieces break up, it 
is advisable, when burnt lime cannot be applied in any other form, to use 
ground limestone instead of Komerkalk 

18 - Sulphur and Pyrites used as Manure. — vermorel, v. and j^awcbony, b. 

in Journal d'AgfimUtm pratique, New Series, Vol. 26, No# 47, pp. 651-653. Paris, No- 
vember 20, 1913. 

This article reports new experiments on the possible fertilizing action 
of sulphur, carried out in paraffin-wire pots filled with a soil carefully 
deprived of organic matter. 

In one series of experiments nitrogen was given under the form of ni- 
trate of soda, in the other as dried blood; the nitrogenous fertilizer 
was mixed with sulphur, and applied to the surface or mixed with the earth; 
the same was done with the controls without sulphur, all othd: conditions 
being equal. The results are shown in Table 1 (next page). 

Summarizing ; in the nitric nitrogen series the action of sulphur is prac- 
tically nil, the differences observed being within the range of experimental 
error ; on the other hand, in the organic nitrogen series considerable in- 
creases of yield have been observed, up to 30 per cent, with wheat and up 
to 60 peir cent, with beaus (haricots) when the toger, quantity of sulphur was 
mixed with the soil. These results appear to confirm those obtained by 
BouHanger and Dujardin (i), namely that sulphur exerts little or no ac- 
tion without organic nitrogen, but acts energetically in the presence of 
organic matterl 

In the same manner as with sulphur, Vaux p:^tes containing 50 per 
. cent, of sulphur were also tested, with the results shown in Table II. 
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Tabue I. 


Weight of croi) compared to that of cotitiol 
takeu as lOo 


Treatment 

Manured u’itli uitiic 
nitrogen 

Manured with organic 
nitrogen 


G:ain 

Straw 

Grain 

Straw 

Wheat 

Coatrol 

100 

100 

100 

100 

Sulphur as top dressing (of 44.6 lbs. per acre). , . 

98 

99 

109 

1 12 

id, mixed with the soil ( id. id, ). . . 

105 

104 

II5 

HI 

id, as top dressing {of 89.3 lbs. per acre). . , 

. 102 

103 

X 2 l 

III 

id. mixed with the soil ( id. id. ). . . 

104 

104 

130 

162 

Beans {haricots) 





Control 

100 

— 

100 

— 

Sulphur as top dressing (of 44*6 lbs. per acre). . . 

106 

— 

120 

— '■ 

id. mixed with the sod ( id id. ). . . 

100 

— 

150 


id. as top dressing {of 89.2 lbs. per acre). . . 

96 

j 

130 

— 

id. mixed with the soil ( id. id. ^ 

98 


160 



Tabi,e 11. 


Treatment 

Weight of crop compe 
taken 

Manured with nitric 
tsittogen 

ired to that of control 
Els too 

Manured with organic 
nitiogen 

Grain 

straw 

Grain 

Straw 

Wheat 






Control i ..... 



100 

100 

100 

Pyrites as top dressing (89.2 lbs. 

per acre). . . 


102 

129 

130 

id. mixed w-th soil { id. 

td. ). . . 

100 

100 

120 

1x8 

id* as top drying (178.4 lbs. 

per aert). . \ 

100 

lOI 

120 

ixx 

id. mixed with soil ( id. 

id. ), . . 

XOI 

100 

141 

176 

Beam {haricots) 






Control . . , ♦ , i 


100 


100 

■ 

Pyrites as top dressing {89.2 lbs 

per acre). . . 

104 

— 

X42 


id. mixed with soil .( id. 

id. ). . . 

103 

— 

146 


id. as top dressing {178,4 lbs. 

per acre). . . 

98 

— 

125 

— - , 

id. mixed with soil { id. 

id. ). . . 

104 


'' X32 ■ 
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As with stilphtir, the action of pyrites on nitric nitrogen has been next 
to nothing, while with organic nitrogen the increases in yield have been as 
high as 40 per cent, with wheat and 50 per cent, with beans. Thus pyrites 
also has no effect except in the presence of organic matter. 

The advantage of using pyrites (i) deserves to be confirmed by experi- 
ments on a large scale. 

19 - Research on Vegetable Physiology : 11. — p. ia Annaies de vinsiM 

Pasieufi Vol. XXVII, No. 8, pp. 6n-68i. Paris, August 1913. 

In the first part of this paper (2) the writer gave an account of his experi- 
mental methods for conducting water cultures under sterile conditions and 
concluded from his work on maize that plants have the power of excre- 
ting residual substances both through their roots and through their leaves 
In the present paper he adopted the same methods of water cultures, and, 
still working with maize, he examined the storage of mineral matter in 
the various plant organs. 

His original food solution was made up as follows : 


gms. 

Sodium nitote 0.6617 

Ammonium sulphate 0.514 

Potassium phosphate (neutral) i.o 

Magnesium sulphate -|- 7 Aq • . 0*2 

Ferrous sulphate -j- 7 Aq. . . , , 0,1 

Zinc chloride 0.05 

Potassium silicate . 0.05 

Manganese chloride 0.05 

Calcium carbonate 2.0 

Tap water 1000 


This he calls P xi, and others in which the nitrogen is provided by one 
single compound become Px i Na NO3, Px i {NH4)2 SO4, Px t etc. 

Twenty plants were grown in solutions of various strengths and with 
their nitrogen supplied under different forms ; thdr ash content was esti- 
mated in the various plant organs (Table I). The ash content of the 
leaves varied little with regard to both the age of the plants and the 
strength and composition of the solutions employed, while that of the stems 
and roots reflected niore markedly differences of age and of food supply. 
The total ash content of the plants in the solutions in which the nitrogen 
was provided in the form of sodium nitrate was higher than that of those 
in which the nitrogen was provided in the form of ammonium sulphate ; 
or ammonium nitrate. 


'■{il'See No. 'piS, 'B. ’ ''V'' (M). / 

'{2J See No. 3108, F'Nov.-bec.' tgh/ '{Bd;), ’ ' 
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Tabee I. 


No. 


Age 

Dry 

Weight 

Ash per lOO dry matter 

of 

plant 

Culture solution 

of 

plant 

Stems 

Ivcaves 

Roots 

I ^ 

1 

days 

25 

gms. 

2.97s 

12.31 

12 83 

— 

2 ( 

1 

i 

31 

4*330 

10.75 

11.65 

X 4-73 

.3 i 

45 

9.480 

7*79 

7*90 

10.39 


1 

1 

53 

8.560 

8.57 

8.54 

8.70 

1 

■ . 5 • 

1 

1 

25 

2.12 

16.24 

11. II 

, 

6 / 

f 

\ 

31 

3*21 

17*23 

12.62 


1 

? i 

45 

13*32 

17-35 

10.12 

13.11 

8 ; 

! 

53 

14.38 

11.60 

11.77 

12.38 

1 

9 ^ 

I 

1 

25 

1.875 

20.06 

14.40 


10 1 

1 

, PXiNaNOg 

\ 

31 

2.10 

18.50 

14.66 


XI ( 

45 

13*73 

20.24 

12.00 

21. x8 

12 j 

) 

53 

9-39 

18.84 

12.03 

16.XO 

13 * 

1 

) 

25 

1.07 

15-35 

13*95 


( 

/ 

f 

. P X I NH4 NO, 

31 

2.01 

13-82 

13.46 

— 

^3 \ 

i 

45 

17.29 

32-73 

11.83 

14.04 

16 . 
'] 

1 

1 

53 

8.07 

15-85 

12.14 

3 ^ 3*75 

I 

1 

1 

! PXi(NIl 4 ),S 04 


10.975 

18.97 

11.76 

12.68 

i8 

1 

1 ' 

' ^ 

8.630 

X5.81 

ir.58 

12.92 

] 

■ i 

! pX%(iTH,),sd4 

. „ 

10.665 

13.81 

XX. 64 

7.81 

' - -1 

I-,- ■ - V. 

I- ^ 


8.i56 

9.63 

It.20 

'' 3 ^ 4 * 53 . ■' 


In a further set of experiments 6 plants, after being developed in a 
complete food solution, were transferred to incomplete solutions for a certain 
length of time and then analysed for ash content. Here again there was 
an attempt to keep the ash content of the leaves constant and approxi- 
mately the same as in the previous experiment, but this was done at the 
expense of the stems and roots, which were seriously depleted. 

After removal of all plants for analysis, the solutions remaining in the 
jars were measured and tested for add or alkaline reaction. The: write 
discusses the changes undergone by the solutions during the growth of the 
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plant, and looks upon the results as confirming his previous work on the 
exosmosis of roots. 

Absorption of complex organic substances by maize roots, — Nine plants 
were raised in various complete food solutions which were later replaced 
by solutions containing complex organic substances. (Table II). 


Table II. 


1 

*8 

i 

Completefood 

solution 

Organic solution 

Containing 
organic matter 
per litre 

No. of days 
in org. 
solution 

Org. matter 
absorbed 
fbe plant 

1 1 

1 1 




gms. 


gms. 

gms. 

1 

p X I NH4 Cl 

Starch paste , . . 

4-49* 

43 

7.694 

41.34 

2 

p X I NH4 Cl 

Peptone Chapoteaut 

3.842 

43 

3.926 

330^ 

3 

PXy, NHtCl 

Peptone + NH,N03 
0.5 p. 1000 . . , 

3.839 

43 

6.488 

48.41 

4 

P X I (NH^k SO4 

Humus -J- NaNOj 
0.5 p. 1000 . . . 

0.866 

4* 

2.035 


5 

PX% (NH4)i SO4 

Humus potassium 
phosphate o.5p. 1000 

0;682 

4^ 

1.636 


6 

PX% NH4 a 

Distilled water . . 

— 

54 

■ 

38.80 

7 

P X % (N W* SO4 


— 

52 

— , 

26.95 

8 

PXHNH+Cl 

Saccharose. . , , 

50 

25 

36.843 

40.41 

9 

(NH4kS04 

» .... 

26 

25 

^ 7 * 5^8 

31.70 


At the end of the experiment the organic matter remaining in the solu- 
tion was estimated, and from that the amount absorbed by the plant was 
^culated. All plants in the organic solutions produced more dry weight 
than those in distilled water. Those in the sugar and peptone solutions pre- 
sented a pectdiar appearance: the leaves of the former assumed an upright 
position> and the sheaths rolled up as if to avoid the light; on the other 
handtheleavesofthepeptoneplantslosttheirturgescence and elasticity, and 
hung down along the stems. The roots of these same peptone plants rarm- 
fied abundantly, and developed more especially in the air space above the 
level of the solution in the flask, the extremities dipping into the solution 
a or 3 cm. and following the level down gradually as the solution eyapp- 
rated. The ash content df the 9 plants showed, with twP exceptions, the saao^ 
characteristics as that of the plants in previous experiments : the perc^^ 

tage in the leaves remainM h%h and faitly at the expense of 
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roots and steins. Tlie two exceptions were the plants fed on sugar and pep- 
tone discussed above, in which the normal functions of the plant were 
evidently interfered with. 

The Law of the Minimum and the Law of Physiological Relationship , — 
Returning to the and set of experiments, it may be remarked that the 5 
plants in the incomplete solutions did not make as much growth as the one 
in distilled water. The writer points out that incomplete solutions must 
therefore have a retarding action and suggests as an explanatory hypo- 
thesis his I^aw of Physiological Relationships, which supposes that for each 
plant there exists a certain combination of the nutrient elements which gives 
optimum results and that any disturbance of this balance produces ill effects 
on the plant. To test this hypothesis further a food solution was made up 
having a strength A, and with it 5 culture solutions were prepared : 


2. A X the potassitun phosphate contained in A X 

4 

3- A X X 

4. A X I » » » AX 1.5. 

5. A X 1 * 5 . 

The resulting plants are shown in a photograph, where 3 is distinctly the 
largest, followed by i and 5, while 2 and 4 are evidently suffering from the 
effects of some inhibiting factor. The jbawof the Slinimum, according to 
which growth is limited by the amount of one particular element which may 
happen to be deficient, fails entirely to account for these results, while the 
Law of Physiological Relationships affords a more satisfactory explanation of 
facts. The writer continued his researches on the subject, using Aspergil-- 
lus niger and Raulin’s solution of various strengths in which the nitrogen 
supply was thrown out of balance and increased to 16 or 32 times the normal 
amount. In every case the fungus made less growth oh the unbalanced so- 
lution than on the balanced solution, whether the latter were weak or strong. 
Similar results, however, were not obtained when potassium phosphate was 
added in excess instead of nitrogen. 

20 - The Water Requirement of Plants In the Great Plains, — BRioGs,tvMA»r L 

and Samtz, H. L* — U. $. Department of Agrkulinre, Burehu of Plant Industry ^ Bulletin 

No. 284, pp. 7-48, plates LXI. Washington^ 3 >. C., October 1913. 

This investigation was carried out to determine the differences in water 
requirement of the more important crop plants and some of their varieties, 
with a view to. determining the most suitable plants for the semi- 
arid conditions of the Great Plains^ The water requirement of a plant, or 
its, transpiration ratio, is obtained by dividing the weight of total water 
absorbed by the total dry weight of the. plant or by the weight of grain. Its 
value varies with changes in the temperature and humidity of th^ ait, 
velocity of wind, intensity of solar radiation and fertility: of the 
order to control these factors the experiments were carried out in a 
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screened enclosure with a capacity for 200 pots arranged in 5 rows running 
east and west. The walls of the enclosure to a height of 3ft. consisted of tight 
boards. A strip of thin cheese cloth 3ft. wide, supported on both sides by 
wire netting, was placed immediately above the boards. This did not inter- 
fere with the ventilation of the enclosure, but it served to break the force 
of high winds. Measurements with a silver disc pyrheliometer showed that 
the reduction in the direct radiation of the sun due to this screen amounted to 
about 26 per cent, at 10-30 a. m. Experiments with tumble weeds [Am'i- 
ranthus graecizans) inside and outside the enclosure showed that the differ- 
ence in water requirement between the two series was less than the probable 
error of observation. Later experiments, however, with more succulent 
plants like wheat and' alfalfa, have shown that the screening effect of 
such an enclosure reduces the water requirement in a measurable degree. 
Since the determination of the relative water requirement of the different 
crop plants is the main problem, it was considered necessary to eliminate 
such factors. 

The pots were made of -heavily galvanized corrugated iron, 40 cm, 
in diameter and 66 cm. high, and had a capacity of aliout 250 lbs. {115 
of soil. Each pot was fitted with a heavy galvanised iron cover through 
which holes were punched suitable in size and number to accomodate the 
particular crop which it was desired to grow. The joiiit between the can and 
the cover was sealed with a strip of surgeons* adhesive plaster 2 inches wide. 
Care was taken to have the soil at the top of the plots built well up 
so as to be in firfiri contact with the cover. Aspecial arrangement for supply- 
ing the necessary water was fitted into the centre of the cover, as it was 
found that suppl3dng the water at the bottom of the vessel caused stag- 
nation of the lower portion and increased the value of the transpiration 
ratio considerably. 

The seeds, after germination, were planted through the openings in the 
cover of the pot and covered with fight moist soil to the level of the cover. The 
exposed soil was then protected from evaporation by means of a layer of 
wak consisting of a mixture of 8 parts of pure beesw^ax and 2 parts of tallow. 
The seal was thickened as the plants became established. This method of 
preventing evaporation and excluding rain proved most satisfactory, espe- 
cially with small grains. 

The daily weighings were made upon a spring balance reading to 
o.i kg. The balance was checked frequently by means of a standard 
weight kept for the purpose. The plants were cut at the stage when 
similar crops were harvested m the field, and the cropping was weighed 
green and after drying to constant weight at iio^ C. 

Each pot was weighed soon after the seeds were planted and again imme- 
diately after the crop was harvested. The weight of water supplied during 
the experiment mihus the difference between the final and initial weighings 
gives the total weight of, water absorbed by the plant. This method of 
calculation is subject to two errors, which balance each other to sonie extent, : ; 
viz, a value too Wgh by the amount of the dry weight of the tops and a 
value too low by an amount equal to the graen weight of the robts, 
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Tabee I. — Based on dry matter frodvced.. 


Crop 

Variety 

Water requirement 

of variety 

of species 

1 

Relative 
compared 
with wheat 
•» 100 

Alfalfa (lucerne) . 

Grimm 

Io68J:;^i6 

1068 

2 II 

Pea, field .... 

Canada 


800 

158 

Artemisia frigida . 


765 :: 24 

765 

151 

Uye 

Sweet clover (me- 

Spring 

7 S 4±7 

724 

143 

Blot) 

1 

Burt 

Swedish Select 

7 «> 9±9 

639+7 

615+7 * 

709 

( 

140 

Oats ' 

^ Sixty-Day 


f 614 

xaa 

1 

. Canadian 

598 +;I 4 j 

1 


Btt<^heat. . , . j 
1 

1 

^ Beardless 

\ Beldi 

S78+13 j 

544 i :9 . 

543+2 ( 

1 578 

) 

114 

Barley. ..... s 

1 White HtiU-less 

542+3 ( 

^ 539 

106 

1 

■( 

Hannchea 

ISmtner 

1 Marvel Bluestem 

527 d:® 1 

534+*4 

531+5 I 

I 

i 

1 


Wheat 

1 

. ®pnng Ohirka 

1 Galgalos 

Kubanka 

506+3 j 
496+4 

468 V8 

' 507 

1 

100 

Potato 

Irish Cobbler 

448‘"f~II 

448 

88 

Islapc ...... 



441 

87 

:Bect ... 

Kleinwanzieben 

377+6 

377 

74 


y Iowa Silvermiae 

4 * 0+3 



Com(mai«e) . . . ' 

■ Vi 

^ Northwestern Dent 

^ Bsperanza 

j Amarmihm retrofiexus 

.^ 68 -f~io 

319+5 

356+4 

j 

73 

■ • '■ ' ■ ■ ' .. 1 

j Salsola pesUfer 

, Amardnihus graecizans 

Dwarf Milo 

336+5 

* 75+7 

333 3 

> 322 

1 

6 $ 


1 White Durra 

321+2 1 

f 


Sorghum. . , ; . 

j Brown Kaoliang 

301+3 j 

306 



' Red Amber 

296+4 

1 ^ . 



BlackhuU Kafir 

278+5 1 

1 


MHet . . . : . . 

1 '' ■■■ ■ ' ■ Kursk ' 

: . 287+* 



^ G^man’' ■ 

i... .263+15 .| 

.275 . 

'' 34 , ^ 
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Table II. — Based on grain produced. 


Crop 

Variety 

1 Water requirement 

of variety 

of species 

1 relative, 

1 ecmpared 

I with wheat 





100 

Pea, field .... 

Canada 

22X84:100 

221S 

163 

I 

Spring 

22154:37 

! 2215 

163 

1 

' Canadian 

22044;! 40 

i 


Oats ' 

1 

) Sweedish Select 

) Burt 

i 632±35 ( 
15«»±57 j 

r 

x68o 

124 

1 

, Sixty-Daiy 

I383±30 

1 



^ Miarvel Bluestem 

17864:60 ^ 

1 



1 Spring Ghirfca 

; 1382±43 i 

I 


Wheat ^ 

j Galgalos 

I245i;l3 

' 1357 

ICO 

1 

f Xubanka 

119x4214 1 

1 



i pmmer 

11804-42 ^ 

1 


j 

White HuU-less 

I475±40 . 

) 


Barley ^ 

J Beardless 

1 Beldi 

x2xo±38 ( 
xi55±i8 1 

f 

, 1244 

' ' 



Hannchen 

3ti34±27 



Buckwheat. . . . 

1 Kursk 

10374233 

1037 

76 

Millet 


9234;;40 

923 

68 


L Dwarf Milo 

il23Ht57 



Sorghum. .... 

i 

1 Wliite Durra 

1 Blackhull Kafir 

8o64*I2 ( 
8o3ir:26 j 

. 790 

i 

58 

1 

j Brown KaoUang 

726 "*” 12 

) 

1 , 



water requirement of each pot is determined separatdy and the mean of 
six determinations is taken to represent the water requirement of the plant 
under investigation. This procedure also afforded a basis for calculatir^ 
the probable error of the mean determination. 

The results of the experiments with various crops are summarised in 
Tables I and IL 

These results show that fidd crops differ condderably as regards their 
efliciency in the use of water. Alfalfa (lucerne) for example uses four times 
as much water as millet and sorghum in the production of a pound pf dry 
matter. Corn (maize) tanks next to sorghum and millet in efficiency. The 
water requirement of the small ^ain crops is approximatdy twice that of 
millet, but. only half: that ^ of, ;alfal^ 

Varieties of the same crop ^ dbiow measurable diferenc^ iu 
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water requirement, suggesting the possibility of developing strains of 
greater ethciencjr and more suitable to arid soils than those now grown. 

The water requirements of the different weeds gave unexpected results. 
Artemisia frigidu (mountain sage) is a native plant, and, being covered with 
a dense silvery pubescence, from a morphological point of view it would 
appear to be admirably adapted to a dry country. Its water requirement, 
however, is 765 + 24 and as the plant grows very slowly it has a very low 
degree of efficiency in the use of water. There would appear to be little 
connexion betw^een the morphology, degree of succulence and the water 
requirements of a plant. 

Determinations of the water requirements of wheat were made under 
field conditions b}’^ means of an extensi^'e series of soil sampling carried out 
daily throughout the experiments. The rainfall absorbed by the soil was 
computed from the daily moisture determination. The water requirements 
of Kubanka wheat obtained in this wrere 700 and 862 for the seasons iqio 
and 1911 respectively, while figures obtained in the pot experiment were only 
468. If, however, we deduct the amount of rainwater absorbed by the soil 
from the above determination, the amount of stored water removed by the 
wheat in the open field becomes 486 and 466 for the two years, results which 
agree with tbe pot determinations. This shows that wheat is able to make 
little direct use of light rains during a dr^’^ season when the roots are obtain- 
ing their matter from the lower depths. 

Experiments with wheat and sorghum at Akron (Colorado) and at 
Amarillo and Dalhart in North Texas also gave interesting results. The 
evaporation from a free water surface in North Texas during the growing 
season of wheat was 18 per cent, higher than that at Akron. The water 
requirement of sorghum w^as practically the same in the tw^o regions 
(356 and 359), while the water requirement of wheat averaged 36 per 
cent, higher in North Texas. Thus sorghum is relatively better adap- 
ted to Texas and wheat is relatively better adapted to Colorado, 

21 - The Occurrence of Aiumlnlttm In Plants. — kiiatzmann, e, (pflaiizeapuysio- 

log'scheii Institut der K. K. Univei^itat in Wien) in Sitzm'^sberichU dir K* Al^ddemie 
dir Wissenschafien, inathrwdurwm, iCiasse, Vol. CXXII, Part II, No. J:,pp. 3x1-336-}- 
SgSi 6. Vienna, 1913. 

The writer first tested the various methods for the micro-chemical 
determination of aluminium, observing that for the researches on plants the 
element is to be determined as double sulphate of aluminium and caesium; 
the sensibility of the reaction is 0.3 {i gin. Following tliis method, 130^ 
plants belonging to various families were tested for aluminium. The 
results showed that this dement is widely spread in the vegetable kingdom, 
and that some plants are so rich in aluminium that they may be called 
aiumitdphilous ’'. Nevertheless the presence of aluminium in plants 
is not connected with their taxonomic j^sition ; there are remarkable 
differences in the same genus and also individual deviations, In several 
cryptogams, aluminium concentrates in the fertile tissues^ and also among; 
angiosperms it often accumulates in the flowers. Eastly, it appears that plants 
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possess a specific elective power towards aluminitmi, for of two plants of 
different species grown quite dose to each ^other on the same soil, one may 
accumulate much aluminium and the other none. 

22 » A Study of the Methods of Estimation of Carbohydrates, espeelafiy in 
Plant Extracts* — Davis, W. a. and Daish, a. J. {Rothamsted 3SxperimentaI 
Station) in Journal of A^ticultural Science^ Vol. V, Part 4 , pp. 437 - 468 . Cambridge, 
October 1913 . 

During an investigation of the carbohydrates present in the mangold 
leaf now in progress, the writers made a special study of the methods of 
analysis applicable in such cases. They detected certain errors which are 
likely to occur in this class of work and describe a new method for the esti- 
mation of maltose in presence of other sugars. 

23 ~ Analysis of Willow Ashes* (Bericht aber die Tatigkelt der landw. Kreisver- 

suchsstation fiir Mittelfranken in Friesdorf fiir das Jahr 1912 , Year IV). — Kleemann 
in Landwirtschaftlich^s Jahrbuch fUr Bayern^ Year 3 , No. ii, pp. 622 - 628 . Munich, 1913 . 
With the object of determining the basis of a possible manuring for 
willows, complete analyses of the ash of various parts of two kinds of willow 
were made, besides determinations of the nitrogen content. These data were 
hitherto lacMng in the literature on the subject. 


Percentage fa dry matter* 
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Salix viminetlis i 

IfCaves. . . . . 

2*59 

t .93 

0.71 

0.X2 

0.1$ 

0.82 

X.22 

0.08 

2.41 

0.97 

x .22 

o,x 5 

(gathered in the middle ' 










of September) . . . . < 

J Bark ..... 

1.31 

3.61 

ao 5 

0.04 

0.01 

o.x 8 

a 82 

0.04 

1.24 

0.34 

a 87 

— 

1 

1 Wood ■ 

042 

i/»4 

0.04 

Q .06 

0 . 0 X 

0.04 

0.2X 

0.02 

0.29 

0.X4 

037 


S0lix smygdalina j 

f reaves .... 

a .73 

6.0B 

040 

0.06 

O.X2 

X .02 

0.07 

0.07 

1.04 

0.74 

1.72 

005 

(gathered in the middle ' 








of September) . . . . < 

: Bark ..... 

1.37 

3.38 

ao 5 

ao 3 

0.01 

[ 

0.15 

0.02 

0.02 

0.93 

0.33 

0.94 

■ — 

' 1 

1 Wood .... 

0.39 

1.07 

0.03 

0.04 

0.01 

0.05 

0A2 

0.02 

aao 

:0.XO 

0.36 

. — . 


24 - The Stomatal Charaeteristics of Sugar Cane. — Ddisxoe, w. r. inW^s^ 

Indian BuUetin of ifie Imperial Department of A gnculture for the West Indies^ Vdl. XIIT, 

No. 4, pp. 314-3231 1913* 

A large number of different varieties of sugar cane were examined unde^ 
field conditions with regard to those characters of the leaves affecting the 
rate of transpiration, viz* manner of curling, motor cells and woody tis* 
sue, frequency and size of stomata, etc. 

The following conclusions were arrived at ; 

j?) The morphological and anatomical characteristics of the leaves of 
each variety are so definite as to provide a ready means of ideiitiScation.: ; 

b) Stomatal density pet unit area is one of the chief characteristics, 
does not appear to be correlated with other leaf characters kich size 
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of leaf, si2;e of individual stomata, and total area of foliage, though small 
stomata are often numerous and vice versa. 

c) There appears to be some correlation between susceptibility 
to drought and the ratio of the total stomatal area to the total area of 
foliage, but this point requires further investigation, 

d) The manner of curling is probably more important in limiting the 
effective action of the stomata than the stomata themselves. It is correl- 
ated with the ratio between the stomata! densities of the two leaf surfaces, 
with the anatomical structure (motor cells and woody tissue) and with the 
erect position of the leaf. This correlation between leaf habit and stomatal 
charateristics appears to affect the distribution of varieties in cultivation, 

e) The greatest stomatal area was associated with a very high sugar 
content. 

The writer suggests that more attention should be paid to the habit 
and stomatal characteristics of the leaf in selection for drought resistance 
in sugar caue. 

25 - On the Importance of the Strueture of the Ear in the Selection 0! Maixe. 

Fleischmann, RezsO in KSisteUkt Year 23, No. 89, pp. 3012-3013. Budapest, Novem- 
ber 15, 1913, 

In sdecting the ears of maize, growers as a rule only take into consid- 
eration the pure line and the percentage of cob and grain in relation to the 
whole ear, There are, however, certain other essential characters whidi 
should not be lost sight of. One is the number of rows, which may vary 
from 8 to 26 or even more in the case of the Hoisetooth variety. 

The importance of this character ib demonstrated by observation on 
specimens of the above-mentioned variety, selected on the Ruma (i) estate ; 
these showed that the weight of grain- per ear increases , regularly with the 
increase in the number of rows from 8 to 22. 

The result of selection in increasing the number of rows in the crop 
is shown in Table I. 

Tabee I. 





Noxflber of rows of grain in offspiing 


Average 
numb^ 
of rows 
ofgtnminaU 
the ears 

7 m 

Paxe&t» 

8 

xo 

xs 


iC 

x8 

20 

22 

H 

26 


. , '1 

W 

Orig^al plants selected la 
thefield . , , . . 

o.r 


! 

3 )S 

i, 

41.2 

io2 

2,0 

0.3 





X3.0 . 

X9X0 

No is 7 (xC tw) . . 

- 


IB 

29.0 

38.2 

r?,2 

5.5 


- 

1.5 

a8 

X 5.9 

igti 

12^/19x0 (16 tcm). . . . . 

- 

- 

6.0: 

47.8 

29,8 

XX.9 

4.5 


- 

- 

- 

15.2 

X9X2 

xar/ipii {18 tows), . . . ► 

*•* 


7 .x 

17.9 

$4.6 

32.2 

5.9 

2.3 




X84 


(i) See No. 928, F. Aug, 1913. {Bd). 
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The result was that the ears of 1912 had an average of 3 or 4 rows 
more than the original material of the first year. 

In the number of seed-rows of the ears selected on the Ruma estate, the 
average of the ancestors varies about the figure 14, and’ the experimental 
data relating to the 1913 harvest indicated in Table II show that the ofi- 
spring revert to this mean. 


Table II. 



No. of rows 

Average No. of rov^ 
of grain 

No. of lines 

of grain 

in the ear 

— 

in parents 

of each generation 


, — 

— 

Plot ^ 0 , I: 



13 

14 

14.04 

20 

16 

1458 

5 


15-56 

2 

20 

16.23 

I 

22 


Plot No. II : 



I 

12 

13-40 

9 

14 

14.21 

34 

r6 

14.78 

4 

18 

15.29 

I 

22 

15.94 

X 

26 

17.25 

Plot No, ill: 

7 

12 

13.92 

24 

16 

15.01 

6 

18 

1532 

8 

20 

I5‘8S 


According to these data the average number of rows of seeds in the 
ofispr&g of the many-^rowed parent ear is greater than the average of those 
from the fewer-rowed parent ears, but the average of the first approaches 
more nearly the average number of rows of the whole group {L e. 14) than the 
number of rows in the parent ear* This character can only be fixed by pro- 
longed and continued sdection. 

The results obtained in the pedigree selection on the Ruma estate during 
five years show that there is m the majority of c£^s a correlation between 
productivity and the number of seed-rows, as shown in Table III, in which 
the .orighiai plants of 1912 0^^ into thtee groups according to the ■ 

. number of rowS'Oftheh:descmd'ants' of ■•-the.first^ generation 

■ . ; '/■ '■ , V 
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Table ni. 


No. of rows of parents 


Plot 

H 

14-15 

i 

more 
than 15 


kg. 

kg. 

kg. 

I {43 ears) 

8.16 

8.50 

8.85 

n (34 ears) 

6,15 

6.33 

6.48 

Ill (40 ears) ; 

6.89 

7*50 

7.10 


The ears of the high-cropping types had, except in certain cases, the 
greatest number of seed-rows. 

The number of seed rows in the ear is also C()trelated with other char- 
acters. With increase in the number of rows the tips of the seeds are 
narrowed and become elongated, while the percentage of rachis in the 
ear decreases. The following results were obtained by the writer : 

No, of rows 8 lo I2 14 16 18 20 

Percentage of rachis in the ear . 20.6 16.7 14.4 14.3 ,154 15.3 14.9 

These observations show that in the selection of maize or the improve- 
ment of the yield considerable importance should be attached to the num- 
ber of seed-rows. At the same time the other characters must uot be lost 
sight of. Further, the quantity and quality of the seeds, and the structure of 
the seeds, and the structure of the rachis are also important factors in 
the analysis, a thickened rachis being correlated with a low yield. Also a 
thick rachis contains more pith, which takes longer to dry and deteriorates 
quicker, especially during a wet season. The heredity of this character is 
shown in the following table : 


Perceniage weight of rachis in selected iyj^es at Rum. 


'.type Nov’, 

i i8i 

, 

m 

w 

' 

ao+ 


8,9 

U ,0 

15*9 

'I 7 .i"'. 

1910 - generation, , 

11.7 

10,4 

144 


19XX ” D 

13.2 

i 3‘3 

14.7 

16,3 


26 - TaecM umbmrum^ a Stareh-produoing Plant in Madagascar; -- Faxj- 
CHfeRB, A, ia Joimd d*AitkuUur$ tfopicakf Year 13, I^o, 148, pp. 316-317* Paris, 

■' O'ctober 19x3.' " 

Tdcca m^amm {^^Tayold”) grows wild on the eastern slope and in tlie . 
interior of Madagasc^, It produces tub^s the size of a fist and sometimes’ 
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even as large an ostrich's egg. The natives of some provinces use them as 
food, either cooked whole or as flour extracted by primitive methods. 

The plant grows in soil of varying fertility. The fresh tubers yield 
about 36 per cent, of dry marketable flour. This plan- will probably soon be 
cultivated and may. become an important source of starch! 

27 - The on Palm. — Bulletin de V Association des Planteurs de Caoutchouc, Vol. V. 

No. 10, pp. 256-257. Antwerp, October 1913. 

The oil-paini {Elaeis Guineensis) is the source of palmetto-oil and palm- 
oil. The former is used in the preparation of vegetable butter, for which 
there is an ever increasing demand. The latter is in request by soap-manu- 
facturers, being the most suitable fat for their purpose. . The price of palm- 
kernels, which 20 years ago was 8s to los per cwt., has now reached 24s 
to 26s. 

The introduction of this African palm into Asia has given very encour- 
aging results. Its growth is satisfactory and the yield and richness of the 
fruit are superior to those in Africa. Experiments show that one acre of 
these palm trees yields'more than 2500 lbs. of palm-oil, producing a profit 
of £24 per acre. The cost of establishing and maintaining till bearing 
begins reaches £ 32 per acre. These trees come into bearing in four years. 

In the province of Tamiang in Sumatra, preparation has been made for 
planting 7 500 acres per year. 


28- Gru-Gru Palm Kernels (Aeraeomia selerocarpa) la Depart- 
ment of Agriculture, Trinidad mid ToHgo, Bulletin,. Vol. XII, No. 74 , pp. 137-138, 
October 1913, 

The gru-gru nut is widely distributed throughout Trinidad, but not 
in sufiicient abundance for the development of an export trade. It is used 
locally as a roasted nut. Analyses at the Imperial Institute gave the follow- 
ing results. 

. Kernels percent. 


Moisture. . 6.1 

Fat (yellowisli white, crj^stalline) , 57.0 


Analysis of fat compared with palm-kernel oik 

Gru-gru fat Palm-iernel oil 

Specific gravity 0.867 0.8731 

Acid value (i) . 1.3 ' : — 

Sapoaificadon value(2) . . . . . . 253.7 242.410254.8 

Iodine value; % ‘ 16.2 10.31017.5 

Hehuer value . . ... . . . . . . 88.5 91.1 

Insoluble fatty acids, % . . , . . B8.1 

TJnsapottifiabie matter, . . 0.4I — 

Volatile fatty s^ds, solulfie (3) , . . . 5.7 5.0 to 6.8 . 

, » t insohbk . . ,, '12*6. ' ' — 

(i) Milligrams of potash per gm. of oil. 

(a) Cubic centimetres of N/io alkah, required neutralise acid fro£d 3 PJS. of oil. 
(3) Rdchert-Meissl-Wolluy number, ' ' ' ' 
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These gru-gru kernels should realise about the same market price as 
oil“palm kernels (£23 per ton), and should find a ready market if offered in 
shipments of from 50 to 100 tons. . 

29 - The Rubber Crisis. — I. Tilmant, J. in Bulletin de VAswdation des Plcntteurs 
de CaouichouOf Vol. V, No. 10, pp. 247-256. Antwerp, October 1913. — 2. Zimmermann, E. 
in Deutsche Ta^eszdtun^^ No. 572, 2ncl. Supplement. Berlin, November id, 1913. 

M. Tilmaut summarises various views brought forward by journals, 
reviews and other authorities on the present rubber crisis and its possible 
solutions. Protection is of particular importance in its relation to wild 
rubber. 

Brazil. — A reduction in price does not affect the production till the 
following year. The quantity harvested depends bn the credit of the 
" aviadores and the means which they possess of sending workmen into 
the forest. They have suffered considerably this year owing to the fall in 
prices, and it seems doubtful if they will be in a position to finance the usual 
number of workmen next year. 

The following measures have been adopted for improving the situation: 
Reduction of export duties by half ; suppression of all duties and taxes on 
plantation rubber ; construction of railroad; to reduce cost of trasports; 
construction of refining stations, so that only first quality products are 
exported. 

Belgian Congo. — The export duty of i .75 francs per kilo (7 y^d per lb.) 
has been removed. It is hoped that recourse to bounties will be avoided 
by the following means : Reduction of freight charges by rail and sea ; 
more careful collection of the tax, which is at present too frequently evaded ; 
increasing the tax on underselling pedlars. 

; French Equatorial A frica. — Bxport duties have been lowmd from 0,60 
franc to 0.30 franc per kilo {ay^d to ly^d per lb.). Including the reduction 
on the cost of transport by the Belgian Congo railway and the steamship 
companies, the total reduction on rubber in the French possessions amounts 
to 0.70 franc per kilo (3 per lb.).. 

German Colonies. — In East Africa the most important question is 
the organisation of labour. The period of indenture should be increased from 
one to three years, in order to reduce the loss of time and money to the coo- 
lies, the owners and the colony. According to Br. Zimmermann, the cost 
of production can be lowered by increasing the output of the workers and 
the purity of the product. An expert coolie should easily harvest a quantity 
of latex equivalent to 900 grammes of washed rubber ; at a market price of 
3,5 marks (is 6 d per lb.) this will give a profit of £30 per ton. The reduction ^ 
granted by the steamship companies has lowered the freight from 90 marks 
(£4 los) to 65 marks (£3 5s) per ton. The reductions by the railway com- 
panies amount to 50 per cent. Unfortunately the total reduction represents 
only about y^d per lb. Kammn asks for the abolition of the export duty 
of I perlb. 
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30 - A New Method of Tapping Manihot.— Dif Pfiamer, Year 9, No. 9, pp. 473-475- 

Daressalam, September 1913. 

M. Migdalsky, director of the Prinz Heino Plantation, Morogoro, E. 
Africa, has discovered a method of diminishing the expense of tapping Mani- 
hot trees. Lewa’s method of rolling into balls involves considerable hand- 
labour, and has been modided as follows : a piece of cloth about 28 inches 
long and 4 inches broad is soaked with a solution of vinegar and applied 
to the incision in the bark ; the doth is then drawn upwards in close con- 
tact with the tree. The' latex adheres to the cloth and is coagulated in 
the form of a small pellicle, which is easily detached : 

This method has distinct advantages. 

1) Fewer incisions are required compared vdth the older method and 
the trees can be tapped more frequently. 

2) The rubber is pure and can be cleaned by hand, one workman being 
able to clean 60 lbs* per day, 

3) The operator does not require the same skill as with the older me- 
thod. 

4) The yield of the labour is considerably increased. Unskilled workmen 
have produced in one day the following quantities : 


a) by the old method (in balls) oz. 

b) by the new method . . 28 oz. 


31 - Tobaeeo in the French Colonies. — PRUBHoaiME, em., in VAgronomie cobniak, 
, year i, Nos. 1*4, Pp. i- 7 > 42-52, 68-75 and 104-111,-}- 3 maps and 3, plates. Paris, 
Jnliy-October, 1913, 

In 1910 a Permanent and Interministerial (Finances and Colonies) 
Commission on Colonial Tobaccos '' was appointed to investigate methods of 
improving the cultivation of tobacco in the French colonies and to inform 
planters of the best methods available. This Commission came to the fol- 
lowing decisions: 

1) To undertake a detailed- study of the different varieties of tobacco 
actually grown in the colonies. 

2) To enable planters to obtain good seed and technical advice, and to 
purcliase their produce on trial through the Ministry of Finance. 

3) To train a qualified staff, by organizing at the Ecole Nationale Supe- 
rieure d'Agriculture Coloniale a complete scheme of instruction, theoretical 
and practical, on the cultivation and preparation of tobacco. 

Present State of the production of tobacco in the colonies, according to th$ 
report of ths Commission. 

. Dahomey. — This tobacco is characterised by perfect combustibiEty, 
fine texture and low nicotine content, generally less than i per cent. These 
qualities make it probable thab Dahomey can produce large leaf tobacco. 
For native consumption the coarser American varieties might be tried, shch 
as Black Virginia and Kentucky, as preferred, by them. 

. Guinea^ — In this colqny the tobacco is consumed particularly as snuff 
Ohd chewing twist. In Camayenne croi» of tobacco of good quality have 
fen produced suitable for the manufacture Of French pipe tofeo. 
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low Orinoco Virginia has shown itself superior in' its mildness and good 
combustibility. 

Senegal, — ■ The production in this colony is not sufficient for local 
consumption and large quantities are imported from America. 

Equatorial Africa, — Tobacco is cultivated chiefly in the immediate 
neighbourhood of the \dllages of the Oubangui-Chari-Tchad and the Middle 
Congo ; in the latter district it gives rise to a considerable trade. Owing 
to its defective market condition, the French Administration will not ac- 
cept it, although its combustibility is recognised as very satisfactory and 
its nicotine content is low% not exceeding i.8 per cent. 

Reimion. — This island already exports tobacco, but not to France. 
There is a commercial movement of considerable importance which produces 
about £ i6 000, The chief variety cultivated is Langue de Boeuf, which 
has stiff lanceolate leaves with fine veins and resistant tissue. It is grown 
chi€fl3’ as an intercrop with sugar-cane in alternate lines with about 3 500 
plants per acre. In order to reduce the strength of the tobacco and increase 
the fineness of the leaf for European consumption, it seems desirable to 
adopt a closer system of planting. 

The preparation in Reunion comprises the following processes: i) 'desic- 
cation, 2) picking and sorting, 3) rolling, 4) pressing 5) cutting. Picking 
consists in removing the midribs of the leaves. Rolling includes sorting 
into bundles of about 26 lbs. The rolls are then submitted to a strong 
pressure and tightly bound. The tobacco thus undergoes fermentation in 
small heaps. 

^ Cultivation experiments carried out at the St Denis Botanic Gardens 
(Reunion) have shown that it is possible to obtain : i) tobaccos (variety 
Szamoshat) possessing such fineness of texture and colour as to resemble 
well-known leaf tobaccos ; 2) cut tobaccos (especially Maryland) of average 
strength and without a characteristic taste ; unfortunately these tobaccos 
(except Maryland) smoke so badly as to be almost unusable. 

The Commission considers that investigations should be carried out on 
improvements in combuibility. 

32 - Turkish Tohaeco in the Cape Province. — Stella, i,. u. in The Agric^urai 

Jeurwa of the Union of South Africa, V61. VI, No. 4, pp. 617-636 4. pljates 1^.1^111. 

Ptetoria, October 1913. 

^ Since 1906 the govenmient has conducted experiments on the culti- 
vation of Turkish tobacco in the Cape Province. These experiments have 
been earned put on private farms in charge of an ofBicer. The progress in 
the cultivation during the last seven years is shown in the following fable. 

The low price of the last year’s crop is attributed to the unmatured state 
of the tobacco, which, not being in a suitable form for storing, had to be sold 
rapidly to unwilling buyers. The local demand for this tobacco is estitna-^ 
ted at about half a miDion pounds per annum, so that with improved methods 
of preparation and marketing, tHs industry has considerable possibilities 
of further development. With this object in view the ;^':Westam Tobacco 
Growers' Company, Etd. " w’-as formed in July 1912, and a scheme of rules 
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Year 

No. of farms 
on wiiidi expe- 
riments were 
carried out 

Area 

Yield 

Average price 
per lb. 



acres 

lbs. 

s d 

1906-1907 

6, 

7 % 

3 000 

16 

X907-1908 ....... 

12 

1 

25 

13 000 

I II 

1908-1909 . . . . . . . 

H ■ i 

1 

70 i 

16 000 

2 0 

1909-1910 . . . . . . . J 

i 

II3 1 

56 000 

2 I 

I910-1911 

24 

250 

140 000 

2 1% 

19II-I912 

32 

400 

250 000 

I 6 % 

1912-1913 

42 

525 

i 

, 


aiad regulations were drafted. A warehouse has since been opened and 
the solution of the profitable marketing of Turkish tobacco appears to 
be in sight. 

33 - The Cultivation of the Rose Geranium and Its Present and Fatnre £eo- 
nomie Conditions* - Charabot, Buo. and Gatest, C. if. in Jomml d^AgnmUiAU 
TfopicaUi Year 13, ISTo 148, pp. 289-295. Paris, October X9T3. 

The writers wish to suggest the cultivation of the rose geranimn {Pelar- 
gonium odoratissimum) to planters. They emphasise the effect of climatic 
and soil conditions on the quantity and quality of the essence. Small trials 
should be made at first and the cultivation only continued in those places 
where it gives perfect results. 

34 - Kote on a Lemon-Grass from Fiji# — Knowles, C. H. Departmmi of AtH- 
cuUtwe, Fiji, Bulletin No. 6, pp. 4. Suva, 1913. 

The writer gives the results obtained at theNasinu Experiment Station 
with a lemon-grass {Cymbopogon coloratus Stapf.), introduced in 1907 from 
India, The most favourable time ior harvest is when the plant has 
readied 3 or 4 feet in height before the flowering period is advanced. The 
percentage of oil in the young plants is greater than that of the old ones, but 
the total yield obtained is less. Thus a plot cut four times produced only 
one-third of the quantity of oil obtained during the same time from asimilar 
plot cut only once after reaching 4 feet in height The estimated yield 
of oil is 43 lbs. per acre per cutting. 

Distillation experiments show that the process should not continue 
longer than 4 hours, because the amount of essence produced aJ^ this 
time is unprofitable. The profits, per acre should reach £2 per cutting, 
and two or three harvests are obtsdnable in the year. 
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35 - A Perfume Plant from West Africa: Popowia. C&pea. — Bulletin scien>^ 
tifique ei ifidusiHel de la maison Roure-Bertrmd Fils d$ Grasse, 3rd Series, No. 8, 
pp. 3 “i 7 4 “ 4 plates. OtBsse, October 19x3. 

Popowia Capea, or cape is a shrub beloagiug to the Anonaceae, 
'The natives of the Ivory Coast crush it into cold water to perfume their baths. 
The dried stems and leaves are sold at about i franc the kilo (4 % d per lb.) 
M. and Mile. Camus have made a complete botanical study of the species, 
which is given in the Rouie-Bertrand bulletin (i). 

The dried leaves give 59 per cent, of oil ; of this, 35 per cent, is heavier 
than water, and the rest lighter ; the first part may be called the heavy por- 
tion and the second the light portion. The accompanying table gives the 
analysis. 



Complete Essence 

Heavy portion 

I^ight portion 

Specific gravity at 20® 

1.00416 

1.00808 

0.9959^ 

Poiatimetric deviation 

4.76056’ 

4-90054* 

4-51026’ 

Solubility in 80% al- 
cohol ...... 

I yol. then cloudy 

1 vol. then very 

I vol. then very 

Solubility in 95% al- 

cloudy 

cloudy 

cohol 

0.5 vol., then very 

I vol., from 3 vols. 

' 0.5 vol., then very 


slightly opalescent. 

marked opalescence 

slightly opalescent. 

Index of acidity , . . 

2.8 . 

1-5 

3-7 ■ 

Saponification value . 

166,1 

192*3 

123.2 

Saponification value of 
aoetylated essence . 

239-9 

248.3 

218.4 


This essence is thus especially distinguished by its high density, its high 
dextro-rptary power and the high proportion of saponifiable matter. 

36 V dll the Anatomy of the Seed of AAriis preca^or/trs .fequmty **) and 
of the Seeds Used to Adulterate it. *— BaRiorA, rosa m: AUi deiVisUtuio Botanico 
deil^Um^ersiid di Pavia, and Series, Vol. XVI, pp. 16, plates I-V. Pavia, 1913. 

The writer, following up the preUminary note published at the end of 
1912 (2), discusses at length the morphology and anatomy of the seed of 
Abrus precatorious Jequirity-*) and of the seeds of other Teguniiaosae 
(Rkynchosia precatoria = j?. phaseokddes DC,, Adenanthem pavoninalf^ anA 
Ormosia dasycarpa Jacks.) used in the adulteration of Jequirity \ 


(1) See also N. B. Jaa. 1912; {Ed^, 

(2) See. No. 262, B. March 1913, {Ed.). 
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37 - T1i 6 Forcing of Spanish Iris. — The Gardener's Chronicle, Vol. hW, No. 1404, 

PP* ‘ 357-358. Eondon, November 22, 1913. 

Spanish Irises (Iris Xyp/mm) camiot be forced like most bulbs, but 
can only be induced to flower a few weeks earlier. Boxes 12 to 15 inches 
square and 3 to 4 inches deep are most suitable for the purpose. No leaf 
mould or manure is required,, but the top layer of a well-manured and limed 
soil is required and it should , be sterilised by steam or chemicals before 
use. The bulbs are pressed into the soil until they are% inch below the 
edge of the box, and covered to a depth of 3 or 4 inches with ashes. The 
temperature of the house should be maintained equable at about 45^^ F. 

Experiments with several varieties gave the following results: 



Cold House ! 

j Warm Hause 

Variety 

? First bloom 1 

ready 

Remarks 

1 Date 

of housiag 

First bloom 
ready 

Remar k 

Belle Chinoise ... . 

June 23 

Intense yellow 
Good growth 

Jan. 19 

Apr. 20 

Fair 

Blanche Fleur. . . , 

May 29 

Good growth 

Jan. 19 

Apr. 22 

Good 

Eouisc 

May, 27. 

Good 

Pale blue 

hlarch 20 

Slay 10 

Good 

Alex, von Humboldt. 

— 

— 

Jan. 19 

May 10 • 

Bad 

British Queen. , . . 

May 24 

Good 

Pure white 

March 20 

, May 10 

Good 

Count of Nassau . . 

May 28 

Good. Blue 

Feb. 26 

May 26 

Good 


A box of each of the above varieties was kept at a temperature of 60® 
to 630 F. The buds came up plump and healthy and then withered in spite 
of ample supplies of water; this suggests that these bulbs have not suffi- 
cient latent vitality to develop under hard forcing. 

38 - Forest Protection in Canada. -• Forest Protection .or the Dominion. — CcmmU’ 
mealed T. K. Dohesxy, Commissioner for the Inlernaiioml Institute of Agricutture in ' 
CkniMa. 

Roughly speaking, Canada has a forest area of 781 000 square miles. But 
in spite of the fact that the country possesses such great areas of timber- 
land it has been recognised within recent years that the supply was being 
rapidly depleted. This depletion was due not so much to the legitimate 
utilization of timber as to the enormous waste caused by forest fires and 
inefficient lumbering methods. As a result of this, the governments of the 
several, provinces, as well as the Federal government, wisely undertook to 
put a stop to these losses. At the present time all of the provinces which , 
.possess forests have some- form of legislahton looking to the prot^on , 
of thehtimberlands from fire. , . / ■ 
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In order to show the progress that has been made, as well as what 
may yet be attempted, the Commission of Conservation has, through its 
forester, Mr. Clyde Leavitt, just completed a report on forest protection in 
Canada. The report gives a resume of what has been accomplished through 
the operation of the well known order No. 16570 of the Board of Railway 
Commissioners, respecting the prevention of forest fires along railway 
lines. It further points out the splendid progress that has been made by 
British Columbia in holding the number of forest fires in that province to 
a mintmnm and explains the w^orking of existing legislation on the prairies 
in Ontario, Quebec and the Maritime Provinces. 

A special feature of the report is the discussion of the brush disposal 
problem in lumbering operations. In this regard the experience of the United 
States in preventing fires in national forests, as well as the work that is 
being done b3^ the Western Forestry and Conservation Association is fully 
explained. The working of the topping law as applied to the forests in the 
Adirondacks is also covered fully. The use of oil fuel by railw^ays in regions 
subject to forest fires is given considerable attention, and the opinions 
of the officials of railway’s using oil are quoted copiously. A section of the 
report is also given over to a discussion of forest planting in Canada. 

The report as a whole should prove to be a valuable source of informa- 
tion to those who are interested in conserving Canada's forests. 

39 The Palmyra and Bum Palms in West Africa, — be gieoncoitrx, o. m 

Anndles de la Science agronomigue, Year 30, No. 4» PP- 408-419. Paris, October 1913. 

The wood of the Palmyra palm {Borassus flabelliformis) is very valu- 
able for building on account of its large dimensions and rigidity. Its popularity 
leads to unfortunate results, for its utilization for European buildings takes 
precedence over the numerous uses of the leaves and fruits, so that there 
is danger of its extinction in the parts of the Sudan bordering on the Sahelian 
zone (upper Senegal and Niger). 

The natives make use of the pericarp only; the kernels, which constitute 
one-third of the weight, may be used as a substitute for coroso, and a price 
of f 16 per ton has been offered for them at Hamburg. 

Certain precautions must be observed before a marketable production 
can be obtained. The nuts should be gathered soon after their fall 
prevent germination, and the kernels must be thoroughly dried before 
opening, to prevent mould. At present two concessions have already been 
sought in West Africa. 

The writer also deplores the disappearance of the dum palm (Hy- 
phmne ihebaica yar. oetUopica) (i) frorn the Upper Niger region, owing to 
its careless exploitation for use with steam engines. An example from 
soutii of Timbuctoo shows remarkable results from careful reservation of 
this tree. The Governor of Togo, Count Zech, has proved without doubt 
the possibility of checking this careless exploitation by inculcating a better 
appreciation of this tree amongst the natives, thereby encouraging its 
planting and promoting the development of the colony. 

(i) See No. 3714, Awg.-Sept.-Oct. 1911. 
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40 Maiignant Oedema in Sheep..— Ehriich in LaniwirtsckaftlkU Wochenschrm 

fur die Provins Sachsen, Year 15, No. 47, pp. 387-388. Halle a, S., November 22, 1913. 

The writer gives a short description of Koch's oedema bacillus, the cause 

of the above disease, which occurs in Germany under the forms of a purulent 
irdiammation of the va^na and uterus, an inflammation due to injuries 
during sheaiiug, and as an inflammation resulting from dog bites or infec- 
tion during castration. The following preventive measures and remedies 
are recommended. 

1. Affection of vagina and utenis : segr^ation of lambing and sick 
ewes, which slaould be kept scnipulously clean; the injection of oxydizing 
disinfectants into the diseased parts. 

2. Inflammation of shear- wounds: disinfection of the wounds with benzine 
and a solution of p3^oktauiniodine tincture (to be prescribed by the veter- 
inary) immediately after shearing. 

3. Inflammation from other wounds ; thorough disinfection of the 
wounds after castration. 

41 - Studies of the Endogenous Metabolism of the Pig as Modified by Various 

FaetorS. — Me. Collum, E. V. and Hoi^GLAND, D. R. (Laboratory of Agricultural 

Chemistry, University of Wisconsin) in The Journal of Biological Chemistry, Vol. XVI 

No. 2, pp. 290-326. Baltimore, November 1013. 

rigs were fed on a nitrogen-free diet of carboh^^drates, salts, and water. 
The urine was collected daffy, and the amount of nitrogen present under 
the form of creatinine, creatine, ammonia, and urea, as well as the total 
nitrogen, was estimated. 

On a diet of starch and alkaline salts the total nitrogen output attained 
its minimum value ; the creatine content was constant and approsimatel}' 
equal to 18.5 per cent, of the total. When the alkaline salts were replaced 
by neutral salts the total nitrogen rose immediately owing to an in- 
creased output of ammonia, while the urea and creatinine remained approxi- 
mately constant; the same effect was obtained by feeding hydrochloric acid. 

The substitution, wholly or partially, of stairch by fat in the diet had; 
no effect on the total nitrogen output^ while the total creatine (creatinine 
4- creatine) was in one case increased and in another decreased, possibly 
owing to tiie jact that one anffhal was reedvihg neutral salts, while the 
other received basic salts; Finally, the addition of up to i6 gms. dailjr of 
benzoic acid to the diet had no permanent effect on the output of total 
nitrogen, ammonia ox creatinine, but the liri^ was decreased and the 
writers are of opinion that the nitrogen lost in this fortu is converted into 
'hippuric acid. ' 'V' ' '' ' 
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42 - New Method for CaleuMng the Value of Foods from the Point of View 
of the Produetion of Milk. — Hansson, N. in Meddelande No. 83 frdn Centralan- 
stalien for F&rsdksvdsendet pd Jordhmhsomrdddy Husdjursafdelningen No. 13. 

During the last quarter of last century the method for calculating 
the nutritive value of the various fodders on the basis of their chemical 
composition which prevailed in agricultural literature was little followed by 
Scandinavian breeders. It was too complicated, and moreover experience 
had shown that the values calculated did not always, correspond to their 
effect; this was especially noticed in comparing coarse fodders (hay and 
straw) with concentrated foods. 

In 1887, in Denmark, feeding experiments w^ere undertaken with th^* 
object of determining the proportions in which the various foods could re- 
place each other in a practical feeding ration for cows without affecting 
their production. In the economic control of dairies carried out by ^he con- 
trol associations the relative values thus found and expressed in '‘food units’' 
were increasingly used, especially for the practical calculation of rations. 
The number of these associations has increased to such an extent since the 
beginning of the century, that they at present exert a directing influence on, 
animal husbandry in Sweden as well as in Denmark. On the other hand the 
experience gained by the work of control has contributed to confirm and in 
some cases ' to correct the relative values of all the common foods. 

The correctness of the values in food units was later confirmed by 'KMl- 
ner’s starch values, which, like the values in forage units, were a measure 
of the total effect of the fodders. One food tmit corresponded on average to 
0.605 (^-33 lb.) of starch value, but there were exceptions ; thus the starch , 

value of foods rich in carbohydrates, such as coconut and maize cakes, ^ was 
equal or even superior to that of cakes rich in protein, whilst the value of 
these latter in food units, based on feeding tests, was decidedly superior. 

This difference is further confirmed by numerous" feeding experiments 
which in Sweden have induded 5a different foods. (Summarized in Fuh- 
lings Lmidw, Zeitmg, 1909-1913). With the aid of the results of these tests, 
the writer has shown the cause of the differences between the two methods 
of calculating the rdative values of foods. By means of the results of tests , 
made with cakes and soya meal, he was already able to show in 1909, that for 
milk production protein in quantities greater than the necessary minimum 
had, ih comparison with nitrogen-free substances, a value superior to that 
found by Kellner in his experiments with fattening animals. 

This condusion was conflrmed b> feeding experiments conducted by 
the writer from 1910 to 1912 with peas, vetches and beans. He replac^ 
quantities equal in food units, giving 2 kg. (4.4 lbs.) of a mixture of equal 
parts of earthnut cake, bran and wheat instead of the same quantity of 
the ground pulse above mentioned, that is to say that 1.12— r.ib kg. (2.46- . 
2.55 lbs.) of starch v^lue in the mixture of cake and bran are replaced by, 
tg. (2.93 to 3.04 lbs.) of starch value in the pulse, and yet in five ; 
series of experiments the latter gave an average production of hailk. and of 
fat inferior to that yielded by the mixture of cake and bran. Thus the 
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Starch value did not prove an exact measure of the feeds used for the pro- 
duction of milk. . ' 

According to the writer, this difference between Kellner's starch values 
and the Swedish and Danish food-unit values depends :apon the fact that 
Kellner’s figures are the result of fattening experiments with steers, whilst 
the Swedish food-unit values are founded on experiments with milch-cows. 
In other words the starch values serve to measure the valur of the various 
foods .from the phint of \dew of the formation of fat, while the food units con- 
sider them from that of the production of milk. Fats, carbohydrates and 
crude fibre have the same value in the two cases, hut protein is more 
advantageoush’ used in the production of the milk proteins than in the 
putting on of fat. 

It must be considered that the calorific value of the proteins of the fod- 
der is so well utilized in the formation of similar bodies in the milk, in the 
foetus and in the digestive liquids, that the effective value of the digestible 
protein of the fodder in relation to that of the digestible carbohj^drates cor- 
responds to the full calorific value of the protein. 

The writer’s calculations have verified the correctness of this opinion, 
as Tvhen he reckoned the digestible protein of the fodder at 1.43 (correspond 
ing to the total calori6c value of the protein) instead of at 0.94 (Kellner’s 
figure), the calculated values corresponded to those which resulted from the 
feeding expeririieiits. The writer has thus introduced a method for cal- 
culating the milk- producing value which only differs from Kellner’s method 
for the calculation of the starch value as regards the figure for the reduction 
of protein. 

The following is an example of such a calculation for earth nut cake, the 
total relative value of which was 98. 


Digestible protein . . . . 
Digestible fat . . . . , . 
Nitrogeu-ftree extract • . 
Digestible cellulose. . . . 


• • . 39-6 X 1-43 =“ 56.6 
. . . 7.2 X 2.41 == 17*4 

I 21.9 X i.oo = 21.9 


Total . . . 95-9 

= 94.0 kg, (206.8 lbs.) of*milk^producing value. 

The effect of ikg. (2.2 lbs) of d^estible carbohydrates is thus the unit 
of milk-producting value, as it is of starch value.. Tue difference between 
these two notions is that the starch value considers protein only according 
toits' effect on f attening, while the milk-producing value expresses the effect 
of fodder in the case in which all the calorific ^ergy of the proteins is uti- 
lized for the production of milk. The tvvo values are very nearly the same 
for fodders poor in protein, the difeence being insignificant for bay, green 
food and cereals^ but more marked for pulse and cakes rich in protein. The 
principle of xecogruzing in foods rich in protein a feeding- value higher than 
their starch value is not opposed to Kellner’s opinion on the starch value, 
as he calculates the money value of the foods on the basis of a fundamental 
price^ not only per kilogram of starch value but also per kg. pf protein. . 

Thetablegivenonthcneetp^egivesthenecessaryfiguresforcalctilat^. 
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Milk-producing value of foods. 



Content of digestible matter 

Value 

for the production 

X Food unit 
kg. of fodder 

Ratio of milk'produclng 
unit to food unit ■* i to: 

Protcm 

Starch 

1 

Nitrogen-free 

extract 

Fibre 

. 

' 

iff 

,0 3 1 

i 

> i 

1 per too kg. 

Starch 

value 

S 1 

K S 

( 3 * > 1 

Si 00 

i*§ 

Earthaut cake 

39.6 

1.4 

7.2 

21.2 

0.7 

98 

74-9 

94.0 

1 

0,8 

0*75 

Sunflower cake 

28,7 

2.6 

10.3 

19.0 

3*5 

95 

70.6 

as 

00 

0.9 

0.76 

Coconut cake 

12.5 

0.4 

7.1 

29.9 

9.4 

100 

68.2 

74-3 

1*0 

0.74 

Barley 

6.5 

I.O 

1-7 

6.7 

1*4 

99 

72.0 

75*2 

I.O 

0.75 

Mixture barley, % oats) . 

7-4 

I.O 

2.7 

52.1 

1.9 

97 

67.4 

68.2 

I.I 

0.75 

Oats 

7-7 

I.O 

4.0 

44*7 

2.3 

95 

59-6 

63.2 

1.2 

0.76 

Peas . 

17.2, 

3.0 

0.9 

4 ^ 

00 

bo 

2.5 

98 

68.0 

76.2 

I.O 

0.76 

Vetcbes (seed) ....... 

20.0 

2,9 

1.6 

45-8 

2.8 

96 

65.9 

75'3 

I.O 

0.75 

Gover hay 

5.5 

3*0 

i '7 

26.0 

1 1.3 

70 

32.0 

33-9 

2.2 

0*75 

Mixed hay (clover and grasses} 

4.2 

1*5 

I.I 

25-3 

12.1 

67 

29.1 

30-5 

2‘5 

0.76 

IMeadow hay 

4.2 

1.3 

I.O 

24 * 3 - 

15-5 

64 

29.2 

30.5 

2*5 

0.76 

Barley straw 

0.7 

0.2 

0.5 

19.0 

21.3 

45 

1 18.9 

19.0 

4.0 

1 0.76 

Mangolds 

0.4 

0.6 

O.I 

7-4 

0.7 

87 

; 7*5 

7-7 

lO.O 

0.77 

Swedes 

0.5 

0.5 

O.I 

8.1 

0.8 

87 

> 8,3 

1 

8.S 

9.0 

0.77 

Turnips 

0.4 

0.5 

O.I 

5-2 

0.7 

87 

1 

5.7 

5-9 

12.5 

0.74 

Green food (oats and vetches) ,, 


0.8 

0.3 

4-9 

i 2.3 

80 

i 

1 

1 

7-3 

7.8 

lO.O 

0.78 


the milk-produciag values, as well as the values of the foods usually em- 
ployed in the feeding of live stock. In order to institute a comparison, the 
writer has also inserted the stardb values and the quantities equal to a food 
unit according to the scak employed in Sweden. The conformity of these 
itnits to the new values is shown by the figures of the last columns. As 
is seen in the last column, one food unit is generally equivalent to about 
0.75 of the new values, that is to say that in a mixture of fodders satis- 
fying the protein requirements of cows and calculated according to the 
above-mentioned method, i kg. of barley, i.i kg. of the dry matter of 
roots, or quantities of other foods according to 0.75 kg. of milk-producing 
value, are to be considered as one food unit. As the digestible carbohydrates 
which serve as unit of this valuation are used on an average for direct produce* 
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tion with only 3.6 calories per gramme, one food unit contains about 2.7 cal- 
ories utilizable for the production of milk. In order to satisfy the require- 
ments as to protein, the food unit must contain 100 gms. of digestible protein 
in the maintenance ration and 135 gms. in the productive ration. 

The writer's method of calculation has removed one difficulty which 
was much felt in the valuation of the various fodders necessary in the con- 
trol calculations required at dairies. The values of food units are all based 
on feeding experiments made with fodders of average quality and are only 
applicable to such fodders. But in practice it often happens that fod- 
ders of superior or inferior quality have to be used. In such cases, there 
has not been hitherto any method for determining exactly the nutritive 
value. Roots may be valued on the basis of their content in dry matter, 
which is almost entirely digestible and of equal nutritive value. It is 
especially in the case of coarse fodders which have a higher and more 
varied content of undigestible fibre' that a base has been wanting for the 
valuation of nutritive value. 

By means of the new method of calculating the milk-producing value 
of fodders, this difficulty has been overcome and such a valuation may also 
be made for fodders of the most varied composition, provided their content 
of digestible matter is known. By this possibility of determining the nutri- 
tive value of fodders on the basis of chemical analysis, the Scandinavian 
valuation by food units, which was hitherto purely empirical, has received 
a scientific basis. 

43 - A Study of the Correlation between Haoing Performances and Breeding 
Value in Brood Mares* — Robertson, J. B. VD- the Bloodstock Breeders' 

Vol. n, No. 9, pp. 185-197. Eondon, October 1913.’ 

The uTiter attempts to ascertain whether there exists any association 
. between a mare's racing ability and her power to produce offspring possessing 
. high-class racing qualities. With this object in \dew he has extracted from 
the Racing Calendar the performanecs of the dams of the winners of the 




Dams 

of xSg classic 
winners 
i86a-J9i3 

Dams 

high class i 
perfonners 

Random 
i^ple of zooo 
brood mares 

0. S. B. 

Vol XXL 



percent 

percent. 

percent. , 

Groue I, — Never ran . 


21.2 

36.5 ■ 

Group n. ■ 

— Ilaii, but showed no. form . 

13^5 

13-7 

29-5 

GROUP m. 

— Showed moderate form . . 

20.6 

20.0 

14*5 

Group IV.. 

— Fair winners 

«5‘4 

26.3 

16.6 

Grqup V. 

— Good winners ,. .... . 

13.8 

10.8, 

,/ .2.5, ' 

Group 

— High-class race mares , v 

■ ' '.'.via.* ■■ 

■ ' ' ’ . , 1 
1 

. .9.4. 
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I>erb3% Oaks, St. Leger, and Two Thousand and One Thousand Guineas 
diiring the last 30 years and classified them. The resitlt of these investiga- 
tions is given in the first column of the accompanying table. In the se- 
cond column are given the dams of racehorses which were not three-y^ear- 
old classic winners, but yet were high-class performers. In the third column 
are included 1000 mares of the General Stud Book (G. S. B.) taken at random. 
Thus the performance of the dams of winners and high-class performers 
can be compared with the average performance of brood uiares of the G. S. B. 

It will be seen from the above table that over 12 mares in every hun- 
dred which have bred classic wimiers, were either classic winners themselves 
or very high-class race mares, whereas in the General Stud Book there axe 
only 4 mares in every hundred which could be so described. Considering 
the first two groups of the table it will be seen that 66 per cent, of the mares 
in the General Stud Book either never ran or showed no form, as against 
28 per cent, of the dams of classic winners. In fact whichever group be exa- 
mined the result points to the conclusion that the chance of breeding a 
clasic winner is very much greater from those mares which have racing per 
formances to their credit than from the others. 

44 - Colour Inheritanee In Swino* — smith, W, W. in American Breeders Magazine 
V0I, IV, No. 2, pp. 1 13-123, Washington, D. C., 1913. 

As a result of 12 matings between pigs of the white Yorkshire breed 
and of the black Berkshire or Poland China breeds, 115 individuals were 
obtained, aU white. Crossbred Yorkshire x Berkshire of the Fi generation 
were mated together and produced 26 pigs of which 20 were white and 6 
black splashed with white, while crossbreds mated with Berkhire gave 65 pigs 
of which 32 were white and 33 black with some white. All the recessive 
blacks of the Fg generation carried more white than the original black 
parent. 

The offspring of a white Poland China sow by a Poland China sire, 
consisting of 21 individuals, could be divided into four classes, viz : 

II black with a little white; 

2 white >; » black; 

I half white and half black; 

. 2 all white. 

These results show the complete dominance of white over black in the 
generation and a general tendency for the original parent colour to be 
expressed separately in the Fg generation in the proportion of 3 dominants 
to I recessive. But the fact that in nearly all cases the recessive black of 
the Fg generation carried more white than the original black parent 
su^ests that each colour may be made up of a number of germinal factors 
rather than of a single factor. ' " ; 
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45 - Stock-Breeding in Tripolitania. The Export of Stock and of the Products 
of the Stock-Breeding Industry* — Ministero deiu Colonie, Bollettino di Informasionit 
Year i, No. 4, PP> 163*206. Rome, October 1913. 

Stock Production and Export, — The annual production of cattle in 
TripoUtania amounts to 50 000 head. The animals are exported to Malta 
and Sicily. In 1907 and 1910, Italy imported Tripolitan cattle to the 
value of £968 and £57 140 respectively. 

These animals are small, powerful, strongly built, and average 660 lbs. 
in weight; before the war they fetched about £6 per head. The Orfella 
and Gebel breeds are considered the best ; the former are good milkers, and 
the latter excellent draught animals. The milk yield of an Orfella cow during 
a six months' lactation period is reckoned at 220, to 260 gallons. The 
cattle would be more profitable, if provision were made for water and fodder 
during the dry season, and due attention paid to the casitration of unsatis- 
factory buUs, selection, the increase of the herds, and the control of cattle 
diseases. In order to increase milk production, the cows should be rigor- 
ously selected, and they should be supplied with green forage during a 
longer period of the year. Cattle are sold for ready money at the market, 
and either at a valuation, or according to their live weight. 

The number af horses bred annually amounts to 10 000 and the value 
of those exported every year is estimated at about £4000. Of these ex- 
ported animals, one-tbird go to Malta and two-thirds to Sicily. The Turkish 
Government used to encourage horse breeding by prohibiting the export 
of brood mares add, at times, that of stallions also. The best horses are 
produced in the districts of Tarhtima and Oirf^a ; only stallions come into 
the market. To promote and improve horse breeding, suitable measures 
should be adopted, such as better keeping, careful selection, and perhaps 
the establishment of stud-stations and other similar reforms. 

Asses are much bred in the interior, about 50000 being produced annu- 
ally. The Tripolitan ass is usually black and stands 10 hands high on an 
siverage. It is an excdlent worker, and.its average price is £i 12 s. 

The annual production of sheep is estimated at 100 000. Qf the exported 
sheep 10 per cent, go to Malta, the rest almost exclusively to Egypt. Three 
breeds are distinguished: the Orfella sheep, the fat-tailed Gebel sheep, and 
the large wooHess Sudan sheep. The Tripolitan sheep is exported as, a rule 
for its mutton, but is also exported frequently to Malta and Sicily for breed- 
ing purposes, In Tripoli, where fat is employed for seasoning, the fat- 
taSed breed, is predominant. The average weight of these animals is 77 
lbs. ; the ranis weigh 88 lbs., and lambs at 4 to 6 months 40 lbs. The 
milk j-deld during the lactation period, which lasts 3 or 4 months, ambuhts 
to 4 ^ gallons. The sheep are very heat-resistant and fairly prolific ; 
on account of the numerous diseases which prevail, they have rather 
poor fleeces. In order to improve them, it would he necessary to induce 
the natives (to whom all the flocks belong) to pay more attention to the 
inanagenaent of the animals, and to castrate and fatten aH ui^atisfactopr 
rams. Crossing with European breeds would, at presait, be useless. V Tl^ 
;ayerage price in Tripoli- per^^^ h^ ;£i,. for r^s fi 4S;and:^ 

'for lambs^ ' ' '' 
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Goat keeping is very general in Tripolitania ; the breed is of average 
size, and the animus are black. Their live weight amonnts to 66 to 88 
lbs. A kid at 2 to 3 weeks old weighs ii to 15 lbs. Cloth is made from the 
shorter finer hair, and ropes from the longer. Under favourable con- 
ditions, a goat gives i pints of milk daily ; the milk yield of the whole 
lactation pmod amounts to 13 to 33 gallons. The natives prefer to mix 
the goats’ milk with ewes’ and cows’ milk when making butter and cheese. 
The breed could be improved by better feeding, systematic organisation of the 
the sale, and rigorous selection of the animals. 

Tripolitania possesses two important breeds of fowls: the Arab and the 
Turkish. The first are good layers ; they are chiefly kept in the interior 
of the country and fowls are often sent to Malta and fetch per lb. The 
Turkish fowl is somewhat larger and fattens better, but is not such a good 
layer as the Arab. The hens weigh 4 % lbs. and the cocks 5 % lbs. Other 
breeds of poultry are little kept in Tripolitania. 

The Production and Export of Animal Products, — The annual native 
production of hides is valued at £26 000 ; one quarter is used in the country, 
and the remainder is exported. France and America are the best custom- 
ers, after which come Greece, Turkey and Asia Minor. The skins are 
dried in the shade, and then treated with a 4 per cent, solution of 
potassitun arsenate. Goat skins are worth, on an average, is 7^ each, 
cow and ox Mdes £2 i6s $d to £3 12s •jd per cwt. and camel skins 
from £i Ss to £i i6s 3^ per cwt. Many hides and skins fetch lower 
prices, because they are dirty, contain holes, or are attacked by dis- 
eases (especially warbles). Prices are highest in summer and autumn,' , 
as a rule, and lowest in spring and winter. The skins from the Sudan 
are exclusively those of goats, and are brought by caravans to Tripoli, This 
trade was at one time of much importance, but is now insignificant, owing 
to establishment of water and railroad communication. From 1887 to 1896 
the average annual value of the skins exported from the Sudan was £32 000 ; 
to day it is still £12 000. The goat skins are tanned in the Sudan, and usually 
dyed red or yellow for the market. The natives use for tanning vegetable 
substances such as gedari ”, ** afs-el-battum ”, adze ”, burbu ” and 
j^megranate bark. The natives select in Tripoli those skins which ate des- 
tined for export to America. They take the average weight of 12 skins ' 
as a criterion ; this should be betweenii and 13 lbs. Delivered on board ship at 
Tripoli such skins fetch from is Sd to is 'jd per lb. The goat skins are chief- 
ly exerted to Boston, for which port they are made up into bales, each 
containing 25 doz. In Boston, the skins are thoroughly tanned, and then 
sold to be made into boots, etc. So far, the attempt to introduce Sudahei^ 
skios into the European markets has met with no success. 

Before the war, the annual wool production of Tripolitania amounted, 
to 3 300 000 lbs., while i 760 000 lbs. were exported, 1 320 000 lbs. bdng 
sent to France and 440 000 to Italy. The production depends upon the 
supply of forage, and in years Of drought is scarcely sufl&cient tO meet home " 
requirements. The wool is coarse ; it is unequal, except in the best flocks, 
and is usually grey or black, and Often speckted with white, btlt rarely pure 
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white, and its quality is inferior. During the sale season, i e. from April till 
July, unwashed wool fetches per lb., and washed w^ool 7 ^ to 8 ^ 

The principal markets are Marseilles and Genoa ; after these come Triest 
and Malta. Marseilles offers the advantage of a more ready sale, Genoa 
that of greater net profit. Bengasi wool is better, and consequently some- 
what dearer than the Tripoli product, 

formerly, Tripoli exported annual about 250 tons of bones, valued at 
£720 ; this export does not now exceed 120 tons, estimated at £600. Of these 
bones 90 per cent, are cow and sheep bones, while 10 per cent, are 
those of horses and asses. Most of the bones exported go to France and 
Italy. 

Before the war, the egg export trade was of considerable importmice. 
From 9 to 10 million eggs were exported annually, of which about half 
went to Italy. Italy was a customer in the spring and winter, France in 
January and February, while eggs were exported to Tunis in the summer, 
and to Malta throughout the year. The price varied in winter (including 
the cost of packing) from 9s 6 d to iis lod, and in summer between 7s 
and 8 s 8 d per 1000, at the harbour of Tripoli. 

46 - Studies in Milk Records. — (I) Oavin, W. The interpretation of Milk Records. 
— Journal of the Royal Apicultural Society of En^lmd^ Vol. 73 {1Q12), pp. I53«i74, 
I^hdon, 1912. — (2) Id. The Influence of Foetal Growth on Yield. — Journal of AgricuU 
tufol Science^ Vol. V, Part 3, pp. 309-319. Cambridge, 1913. — (3) Id. On the Accuracy 
of Estimating a Cow’s M.lkiug Capability by her First l^actation Yiel|d. — Ibid,f Vol. V, 
Part 4, pp. 377-390. Cambridge, 1913. 

I. The writer, who holds the position of Scientific Expert to Lord Ray- 
leigh’s Dairy Farms, has made a statistical study of the milk records of 
2665 cows accumulated in the course of 24 y’^ears. He points out that in 
studies of the inheritance of milk yield in cows, it is difficult to assign a defi- 
nite numerical value to the inherent milking capacity of each individual, 
as such figures as total yield per calf or per calendar year, average per week, 
etc;, are subject to wide fluctuations from external causes ; to make them 
of value, it is necessary to enumerate in every instance the particular cir- 
cumstances in which the cow in question has been placed during the given 
period. In a statistical study tlis is naturally impossible, hence the ne- 
cessity of defining a cow’s milking capability by one single unqualified figure. 

He classifies the external circumstances affecting yield under the fol- 
lowing headings: 

1) Age of cow. 

2) Number of weeks in milk. 

3) Number of weeks rest before calving (j. e, since the end of the pre- 
vious lactation period). 

4) Interv$lbetweeucalvingandsubsequentseryice.; 

5) Time of year of calving, , 

, 6) Food, weather and general treatment. 

He then proceeded to select a figure which shoifid be sfiected by the 
minimum number of fadws and to estimate possi&the 
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eSect of those itifltiences under which it does fall. After a preliminary 
exaniination of the data, three figures were selected for comparison : 

I. Average 3deld per day from the 5th to the 12th week after calving, 
or A. 

II. Maximum yield on any one day, or M. 

in. Revised Maximum, being the maximum day-yield reached or 
exceeded three times in any given lactation [i, e, the highest figure common 
to three entries in the record book), or R. M. 

These figures should be outside the influence of the external factor, 
2), and little effected by 4). The writer proceeded to compare their varia- 
bility, and also their correlation with lactation totals, or L. T. (total yield 
per calf) both in normal and abnormal lactations, (Table I). 


Tabee 1 . 



Abnormal 

(sbort) 

Normal jactations 

Abnormal 

(long) 

All 

jactations 

Wedcs in imlk .... 

30-34 

35-45 

40-45 

41-45 

55-60 


No. of cows . . . . , 

167 

1233 

696 

590 

172 

2665 

Variation coefficients : 

E. T. . . . . . 

26.45 

25.72 

25.28 

25.46 

26,76 

31.69 

A. 

25-98 

25.78 

26.77 

27-13 

28.54 

27.56 

R. M 

26.08 

24.77 

' — 

26.11 

— 

26.44 

M 

25-83 

24.68 

25-55 

25.05 

28.32 

26.08 

Correlation witk E. T. ; 

A. 

-f- 0.885 

-|- 0.85S 

+ 0.879 

4“ 0.878 

4- 0*873 


R, H." 

-4" 0,831 

+ 0.844 

— ' 

4" 0.876 

— 


M 

0.823 

+ 0-839 

-}- 0.869 

4- 0-876 

4- 0.832 



From this table it would appear that M is the least variable function of 
a cow^s milk-production and that all the! conelation coefficients seem high 
enough to justify the use of any of the tliree above figures as determinants of 
a normal cow's yield. The mean A, R. M., and M. were all calculated for 
the different lactation periods given above and showed very little varia-* 
tion. Therewas if anything a s Hght tendency to rise with ^t^^ length of 
the lactation, but the point requires more investigation 
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Now of the thiree figures A would be exposed to greatest error from those 
influences which are general in character and tend to act in the same direc- 
tion for considerable periods, such as temperature, time of year, food, me- 
thod of feeding, rainfall, housing, etc.. ; for during an unfavourable period 
which would depress A, it might well occur that on one day favourable 
circumstances combined to allow the cow to show what her real capability 
was, while in a lactation period where the conditions were favourable A 
would be increased while M. would remain the same. On the other hand 
records based on a single entry are liable to serious errors such as late 
milking, extra food, clerical mistakes, etc... To avoid both extremes the 
writer finally selected the R. M. as the most suitable unit ; it possesses 
the further practical advantage over A. of requiring no calculation. He 
then estimated to what extent the R. M. was influenced by certain dis- 
turbing factors : 

Influence of Age, — The mean R. M. for no cows was as follows : 


Mean R. M, with ist calf or mean R. « 9.8 quarts 

» 2nd 

» 

R. Mg. ss 12.8 » 

)) 3ad 

» 

R. M3, sas I4.4 » 

» 4th 

» 

R.M4. 15.3 » 

» 5 ^ 

)) 

R.M5. =» 15.8 » 

I 6th 

9 

R. Mg. sss: 16.0 » 


When these values were plotted, the curve was smoother than that ob- 
tained from the ly. T. of the same no cows or than that of calendar year 
totals of 125 other cows. The maximum is not reached till the 6*^ calf, 
but there is little increase after the 4^^ calf. The writer suggests a rough 
correction for estimating the mature capability of a cow^ from R. Mi 
R M3, R. M3, but the subject is discussed in detail in a subsequent paper. 

Influence of season of caking, — The mean R. M. for cows calving 
in each month of the year was calculated on a total of 1418 cows and 
^ given in the following table (II). 

The Mghest means of R. M. occur with cow;s calving in April and May, 
and the lowest in August calving cows, corresponding to the supply of natu- 
ral succtilent food. Mean monthly I/. T. of 731 of the cows with normal lac- 
tations showed very similar variations, but maximums occurred with cows'- 
calling in November and December, and then gradually decreased till 
August. The writer tried various corrections to reduce the error due to sea- 
son of calving and finally suggests the following, which proved the most 
suitable isVa: provisional measure. 

For cows calviiog April and May . . . Deduct 5 per cent, from R. M, 

' » ' Jtily . . ; . Add 5 ^ t; 

. ■ August. . 10'-' » - . » . U 

Influence of period of resf. ~ ^47 COWS into four groups 

according to the number of weeks rest they had before calving, and 
mean R. M. for each #oiip was estima.ted. The figures were practically 
identical, so no correction n^d be made oh the R. ;^ , > 
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Tabee II. 


Mosth ot ^vicg 

No. of 

Kecotds 

Mean R. M. 

Deviation of monthty 
mean from mean 
for year 



quarts 



Jaauaiy 

136 

14*3 

4- 2.1 

per ceat 

February 

175 

14.6 

-f 4‘ia 


March 

104 

14.7 

+ 5-0 


April 

73 

15-5 

+ 10.7 


May 

87 

15-3 

+ 9-3 

» 

Jtme 

139 

13.2 

5-7 

V 

July 

153 

12.7 

— 9.3 

» 

August 

X12 

1 1-5 

-17-9 

}> 

September. . . 

67 

14.S 

+ 5.7 

» 

October 

125 

14.4 

— 2.9 


November 

Z04 

13S 

— 1.4 

» 

Becember 

143 

13.8 

— 1.4 

» 



Mean 14.01 




2. — In this paper are given the results of ati investigation into the in- 
fluence of the time of service on R. M. 1419 records were first examined 
to determine the time after calving at which the m axim um yield first occurs. 
The records were divided into five groups according to whether the cows 
calved in (I) April to November inclusive, ( 11 ) December, (III) January^ 
{iy)iiRebruary, (V) March, and tabidated according to the time which had 
lapsed between the time of calving and the date of maximum day vidd 
(Table ni). ' 

It will be seen that 84 per cent, of the total number of cows reached their 
maximum day 3deld by the 8th week after calving, 92 per cent, by the X2th 
week and 97 ^r cent by the 1 6th week Three-quarters of the 8 per cent, that 
had not readied their maxinium by the 12th week were January and Feb- 
ruary calvers, leaving only 2 per cent for cows calving during the remamder , 
of the year. Taking the Jan. and Feb. calvers by themselves, ozflyy^per cent 
of the foxther gave a maximum before the 12th week, but 97 percent, had 
given it by the 2othweek February calving cows alone shew corresix>nding 
figuresof 74 pet cent for the X2th week, J^dioo cent for the 20th. When 
these figures are plotted in curves superimposed oh one another according to 
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Tabus III. 


Percentage of cows reaching maximum day-yield during: 


Date of calving 

! Weeks after caiving 

No. of 

records. 

ISt 

to 4th 

5 th 1 
! to 8th 

gth 

to rath 

13th 

I to idth 

17th 
to SCth 

2 ISt 
to 24th 

25th 1 
fo 28th j 

April to November . 

67.5 

29 

2 

0.5 

05 


0-5 

S62 

December 

55 

27 

10 

0.5 

35 

4 

— 

141 

January 1 

40.5 

28 

3.5 

12.5 

12.5 

3 

— 

136 

February 

41.5 

15 

17.5 

24*5 

1-5 

— 

: 

176 

March 

23 

3i«5 

3S.5 

7 

— 

— 

— 

X04 

All months 

57 

27 

8 

5 

2 

I 

— 

1419 


Tabi.E IV. 
Average daily yields. 


Weeks 

No. of weeks after calving when served 

after calving 

3th to 8th 

9th to X2th 

t3th to x6th 

17th to 20th 

25th to 38th 

37th to 4iOth 

3rd and 4th * . • 

TOO 

100 

100 

100 

100 

100 

(Average daily yield 
in quarts) . . 

(14.8) 

(14*) 

(13.7) 

{I4.0) 

(13.3) 

(13.2) 

^th—^Sth' * « . • 

97* 

99 

99 

98 

98 

97 

9th—- i2th .... 

88 

90* 

86 

90 

Sg 

88 

13th — -idlh . . . 

81 

82 

77* 

82 

77 

79 

17th — 20th . . . 

73 

73 

69 

73 * 

71 

71 

2ISt— 24th . . . 

63 

66 

63 

66 

67 

64 

25tjh — 28th . . . 

52 

59 

58 

61 


po 

29th->-32nd . . . i 

40 

$0 

5 ^ 

55 

59 

56 

33rd — 36th . . . 

n 

34 

40 

47 

5 ^ 

5 X 

37th--40th . . . 


. — , 

■ .. 

' 

48 

, ' 

41st-— 44th . . . 





35 ; ; 



• Period -of service. " 

Time which tbe foetal groi^ appears ^ indu^ce the Is entered in 
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their calendar dates, it becomes evident that the delayed maxima are in every 
case reached about the same season of the year, namely April and May, when 
the cows respond to the extra stimulus of abundant and succulent green food. 

247 records of cows calving in May and June were then examined to 
determine the influence of the time of service. The cows were divided up into 
six groups according to the length of time elapsed between calving and 
time of service, and their average daily 3deld was estimated for 44 weeks : 
(see Table IV, on previous page). 

It would seem that in no case has foetal growth reduced the yield (as 
compared with that shewn for the same period by groups where service has 
not occurred) sooner than 12 to 16 weeks after service. In the case of groups I, 
II, and V, it appears to have had no influence for 16 to 20 weeks. Since, 
then, 12 weeks at the very least (and probably 16 to 20 weeks) must elapse 
between service and any fall in yield due to foetal development, and since 
97 per cent, of the cows were found to have reached their maximum day- 
yield within 16 weeks of calving and 99 per cent, in 20 weeks, the chances 
of the Revised Maximum being aflected by time of service are seen to be 
ver3’’ slight. 

The table also shows that the milk 3deld diminishes generally in the 
absence of gestation and that the decrease due to this cause may be dis- 
tinguished from that caused by foetal growiih. The writer also points out 
that the rate of fall in both cases is very similar. 

3. — This investigation was based on the records of 336 cows which had 
5 or more calves. Lactations were measured as R. M. in quarts throughout. 
The mean R. M. and variation coefficients with the different calves were 
as follows : 

Variation 

coefficient 


Mean R. 9.3 quarts ; . 21.2 

» R. M.2 12.8 » 16.6 

» R. M.3 14.3 » 17.8 

n R. M.| 14.9 » 16.6 

» R. M.g 15.4 » 17.8 


The coefficient of variation is 21 .2 with the first calf, after which it falls 
to the neighbourhood of 17. Determinations made from a smaller num- 
ber of cows revealed a tendency to ri.se again after the 5th calf. The in- 
creased variability of the ist lactation yield seems more likely to be due to 
the greatly varying condition in w?-hich heifers are brought into the milk- 
ing shed than to have any physiological basis. Diflerences in feeding and 
general treatment, and most of aU in age, must influence very greatly the 
first lactation yield, and this influence must tend to decrease as the milking 
career advances. In considering the correlation between the first and sub- 
sequent lactation 3delds, it becomes necessary to decide on a figure to re- 
present a cow*s mature capability. For reasons analogous to those for which 
R, M. was sdected as the figure to represent a lactation yield, the maximum 
R. M. tak^ to represent a cd^ mature capability, and the followm^^^ 
correlation 
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R. 

M., 

with 

Max 

R 

. M. 

•394 

R, 

M.S 

» 

a 


» 

.452 

R. 

M.j 

)) 

)i 


a 

.506 

R. 

JI., 

» 

)> 


a 

.605 

R. 

M., 

» 

a 


» 

.762 

Average of R. 

M.1 -j- R, M, 

t » 

» 


» 

.526 

R. 

M., 


with 

R. 

Ms 

•437 

R, 

M.a 


a 

R. 

M.J 

.388 

R. 

M.8 


a 

R, 

M., 

.576 

R. 



» 

R. 

M.g 

.527 


The correlation between R.Mi and Max. R.M, is low, but can be substan- 
tially increased by taking the avera.ge of R.Mi 4 - R.Mg, and the fact that the 
rdationship between all successive lactations is somewhat distant makes 
the correlation between R. Mi and Max. R. M. more important than the 
value of .394 alone would indicate. 

With regard to the estimation of mature from first-calf yield, a simple 
factor will not suffice, since cows starting badly tend to increase to a greater 
proportion of their first-calf vield than those which begin with a higher figure. 
Recourse must therefore be had to regression coefficients, which are given 
in the following table, together with the probable error of the estimate 
(Table V). 


Table V. 


Lactation 

Regression Coefficient 

Prohablc error 

of estimate 

1st 

.57 + 0.050 

1.77 quarts 

2rd 

.58 + 0.046 

1.66 » 

3 r<l 

.60 +,0.037 

1.73 » 

4th 

•73 + 0-035 

1.58 a 

• 5H1 

.82 + 0.026 

.1*28 , s 

Avetege ist -J- 2nd 

.79 ±0.053 

1.58 M 


Ah example is given of the use of these coefficients, showing that if 
a cow gives R. Mj == 7.3 quarts, which differs from the mean by— -2, then 
her Max. R. M. win be = mean Max. R. M. — (2 x .57) 

=16 quarts. ■ / 

Further the charices even that this estinrate is correct within the lixnits 
of 1.8 quart. The inaccurracy is:,Iikdy to be greater than this, since re- 
gressionbf R. Mi has imt yd beda shewn to b^ ; 
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Table VI is given for estimating the Max. &. M. from R. and from 
the average of R. Mi. and R. M2.. 


TABn^ VI. 


R. M. 1 

Calculated 

Max. R. M. 

Ifixnits of 

probable error 

lyactatiott total 
cortespoading to 

Max. R. M. 

qts. 

qts. 

± T.7 qb 

galloas. 

5 

14.6 


685 

6 



709 

7 

15.7 


733 

8 

Z6.3 


757 

9 

x6.8 


781 - 

10 

^ 17-4 


804 

xz 

18.0 


827 

12 

18.5 


851 

13 

19.1 


874 

X 4 

X9.7 

i 

898 

15 

20.3 


921 

16 

20.8 


944 

Aveirage 

R. M.* 


± 1.6 qt. 


7 

13.7 


651 

8 

14-5 


684 

9 

15-3 


717 

xo 

16,1 


750 

11 

Z6.9 


783 

Z2 

17.7 


8 x 9 

X 3 

' ■ *8.5 


849 

X 4 , 

■ *5-3 


882 




9*5 

■ . ' 5:'^' : 

'■‘ 80.9 


‘ ;',/,948 
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315 COWS were also divided into three classes according to whether 
theix R. Ml was under 10 quarts, 10 to 12 quarts, or over X2 quarts, and 
their mean R. M. was calculated for subsequent lactations. (Table VII). 


Table VII. 


Class 

1 

0 

1 

Mean 

Average 
of all lactations 



R. M.3 

R. M.4 

R. M., 

R. M. 

Correspon- 

ding 

lactation 

total 



qts. 


qts. 

qts. 

qts. 

qts. 

gallons 

C. 5-9 quarts. 

153 

8.1 



14.4 

15.4 

12.6 1 

1 

604 

B. lo-ii » . 

1 X2 

Z0.4 



15*3 

15-9 

13-9 

65S 

A. 12-17 » 

50 

13-0 


Q1 

16.4 

16.9 

15*5 

724 


Assuming milk to be worth M a gallon, an average cow of class A would 
give a return of £20 more than an average cow of dass C. In practice it 
appears that cows of class C should be discarded after their jOhst calf unless 
any extenuating circtimstances are present, in which case a more reliable 
judgment can be formed of the cow's subsequent value by the mean 
R. Mi"frR. M2. Cows of Class B will probably pay to keep, but will 
probably not turn out high yielders, while Class C will tend on the whole 
to maintain a good proportion, though not all, of their original start. 

In condusion, the writer points out with regard to the practical appli- 
cation of his results, that the defimtion of a cow's mature capability by 
nieans of her Max. R. M. implies many years' delay and reduces the ayail- 
able number of records by excluding all cows which did not reach 
maturity. Therefore it is advisable that a uniform system should be 
formed to deal with immature cows by calculating the Max. R. M. from 
th^ data available in each case. It is possible that calculation will ^ve 
in many cases a less accurate result than a prognostication by a practical 
breeder^ but in such work it seems essentid that personal bias should be 
exdud^. ,,,/ 

47 - Ckihipairative investigations into the Performasoe 0 ! the Breeds 0 ! Cattle 
kept in the Province of Saxony, Prussia* — ekbinghaus, h. in Deutsche land- 

mrt&haftlichie fiermcU, Year 17, No. 40, pp. 473-476; No. 41, 490 - 493 * Hanove^i 

October‘3 and ■'10, .1913. 

The writer avdls himself of theresults of five Milk Control Associations 
in the province of Saxony (Naumburg a. S., Mansfelder Gebirgskrels, proys- 
sig, Kayna andWitzenburg) in order to compare the cattle of tho higher l^ds 
with ttose of the lowlands,^ ' The recordsofthefiveassociatipns for 672 SiiUr 
mental cows and 956 pOwland cows show the following 
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In the the Simmentals, the liveweight is 132 lbs. greater than in the Low- 
lands and the increase in weight 20 lbs. greater. With almost the same con- 
sumption of starch- values and the same number of milking days the Black- 
spotted cattle yield 504, lbs. more milk than the Simmentals, but as their 
milk contains 0.6 per cent, less fat the}’' fall short of the Simmental in the 
production of butter-fat by 23 lbs. 

The records of the Naumburg a. S. Association (all large farms) are as 
follows : 


Breed 

No. 

of cows 

Wve- 

weight 

Milk 

yield 

Fat 

1 content 

of milk 



lbs. 

lbs. 

.per cent. 

Simmeatal 

44 

I 316 

5 722 

4.17 

B.ed-spotted Rowland. . 

117 

1247 

6653 

3.17 

Black-spotted I^owlaml 

' 245 

t 

1 

1 1 214 

6 844 

3'34 


The increase in live-weight was greatest relatively in the Red-spotted ; 
actually this and the Simmental were equal, and 40 lbs. more than the Black- 
spotted. The Simmental is again first for butter yield; exceeding the Red- 
spotted and Black-spotted by 27 lbs. and 16 lbs, respectively. There are, 
however, no marked differences in general performance between the three 
breeds. 

* The cows under the control of the Mansfelder Gebirgskreis Association 
(large and medium farms) were 247 Simmentals, 450 Black-spotted Low- 
lands and 9X Harz. The result is that for the same ages and number of 
milking days the Black- spotteds yielded the greatest quantity of milk, 
both absolutely and relatively, but were run very close by the Simmentals. 
The Harz cattle yielded 739 lbs, of milk less than the Simmentals. The fat 
content (3.62 per cent.) and the quantity of fat (397 lbs.) were highest in 
the Simmentals, while Black-spotted Lowland and Harz cows showed 
nearly the same quantity of fat (2x4.5 and 209 lbs.) , As regards the consump- 
tion of st^ch values the Black-spotted come first with 3963 lbs.; they are 
followed by the Simmentals with 3898 lbs., and the Harz with 3656 lbs, 
Simmentals and Black-spotted Lowlands are relatively and absolutely 
nearly alike, while the Harz cattle are somewhat inferior, notwithstanding 
the fact that relatively they exceed the Black-spotted animals in the 3deld 
of fat. Great differences, however, do not exist among these breeds. 

A comparison of the performances of Simmental crosses (by itowlauda, 
local breeds, etc.) with pure Simmentals, from the data of three Associa- 
tions, shows that the cros^s give a greater increase of weight but a lower 
production of milk and fat. 
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Collecting the results of the investigations, it may be said that under 
the same economic conditions Simmental cattle possess the following ad- 
vantages and disadvantages in comparison with the other breeds. 

1. — The live-weight and increase of live-weight at the same age are 
greater than in the other breeds. 

2. — The yearly yield of mijk is lower than in the Black and Red- 
spotted Lowland cattle, but higher than in the Harz and cross-bred animals. 

3. — The fat content and the quantity of fat produced are greater 
than in the other breeds. 

4. — The consumption of fodder expressed in Kellner's starch-values 
is essentially the same as in the other breeds, the relative milk yield is 
lower, but the butter-fat yield and increase of live-weight are greater than 
in the other breeds. 

48 - The Freiburg Pled Mountain Cattle and their Employment for Crossing 

with the German Black-spotted Lowlands* — moller, p. in jahrhuek fik 

wissmschaftliche und pmkiische Tierzucht einschlieszlkh der 2 uchfungsbiologie, Year 8, 

pp, 1-87. Hanover, 1913. 

In his very comprehensive article, the writer gives a detailed account of 
the descent and history, as well as of the areas of distribution and breeding, 
of the Pied Mountain cattle native in the Freiburg Alps (Switzerland). The 
original home of this breed was in the north, whence it was presumably 
brought to Switzerland by the Celts many years before the Christian era. 
It is identical in origin with the Black-spotted Lowland breed, but received 
blood of other stocks (red Germanic cattle) at a very early period. Its 
colour alone distinguishes it from the Simmental, to w»^]iich it is in no wise 
inferior as regards performance. 

The number of Pied Mountain cattle in Switzerland was reckoned in 1911 
at 38 196, of which 18 732 were in the Canton of Freiburg, and 6000 
in that of Berne (chiefly on the J ura) . The Association of Swiss Pied Cattle 
. Breeders (“ Verband schweizerischer Schwarzfleckviehziichter ") in 1911 
included 29 breeding societies (28 in the Canton of Freiburg and i in Neuen- 
burg) with 45 bulls and 2574 cows. 

The Pied Mountain cattle are exported to nearly ail European coun- 
tries, although only in small numbers, owing to their black colouring. 
Bulls for breeding purposes, when from six to nine months old, fetch £ 20 
to'£ 32 in the market in Bulle, while yearlings and two-year-olds make 
£ 32 to, £ 100. The latest aims of the breeder are to obtain more even herds 
and animals with black heads and a white star (the Dutch marking) 
instead of with white heads. Of the total number of prize bulls in igii 
about 40 per cent, possessed the required black head. The writer gives the 
Floquet, Marquis-Max and Kapitan lines as those which produce the be^ 
- bulls.' 

The milk 3rield is from 5500 to 13000 lbs.; the average weight of an adult 
; cow from a good herd is 1430 tq 1540 lbs., while that of a bull at three to five 
years niay be as much as 2400 lbs. They kill at 3S to 65 per cent. 

In the nineties of Is^t century a considerable number of Pidi Moun- 
tain cattle were brought into Germany, espedafly for the improvement^^^M 
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the Black-spotted Lowlands. The first crosses usually proved very satis- 
factory, but further crossing tended to improve the fattening properties 
at the expense of the milk yield ; this led to the Freiburg bulls being no 
longer emplo^^ed. Further, attempts to breed Pied Freiburgs pure in Ger- 
many found little encouragement from the authorities. At the present day, 
Freiburg blood is still to be found in isolated Lowland herds in Thurin^a, 
in Posen (sugar-beet farms) and in Kulmerland, West Prussia. The writer 
does not recommend this breed for crossing with the Black-spotted Lowland 
cattle, though he considers it adapted for special fattening purposes. 

49 - An American View on the Bee! Cattle Situation* Present Status of the 

Industry. — Communicated io the InterttcUional Institute of Agriculture by W. J. 

Kenne3>v, Director of A^^ficuttwdl Extension, Icwa State College, 

The solution of the beef cattle situation is one of the most important 
problems before our American people. This is something which concerns 
every man, woman and child in the United States. For the first time in 
the history of modern civilization our people are facing what appears to 
be a near beef famine. It has been gradually approaching us ever since 
1907. The rapid increase in our population, thus a much heavier demand 
for beef, has caused high prices for all kinds of meat ; thus many farmers 
have sold their breeding herds as well as the normal increase. The result 
has been a marked increase in demand and a very noticeable falling of. 
in supply. 

The World's catile supply. — A shortage at home would not be so se- 
rious a matter from the consumers' standpoint, if there were an abundant 
supply in other countries. For some time the writer has been gathering data 
concerning the world's supply of cattle. It has been necessary to include 
all dasses of cattle, because few countries outside of our own are able to 
furnish separate figures for beef and dairy cattle. Fairly reliable figures 
have been obtained concerning the increases or decreases in the number 
of both cattle and people in practically all of the leading meat producing 
and consuming countries of the world since 1900, These figures show con- 
elusivdy that in all of the countries, except Australia and France, the increase 
in cattle production has not kept pace with the increase in the number of 
people. A careful study of the same will clearly reveal the fact that there 
is a world- wide shortage of cattle and that the most alarming condition 
of affairs prevails in the United States* 

The average increase in population is 19.9 per cent, and of cattle about 
2.18 per cent . 

" Free meats from foreign countries. — A great deal has been said 
concerning the effect of putting meat on the free list. Some people have 
claimed that it would insure an abundance of good beef for the Aimerican 
people at moderate prices. Others have maintained that the putting Of meat 
on the free list would drive the Ammcan farmer p.nd ranchman put of the 
cattle raising business, on accotmt of the low prices for meat.and consequently 
of cattle on foot, which were sure to follow such legislation. A careful study 
of the world's cattle supply; would indicate that both factions are almost 
sure to be disappointed. That there is a world-wide shortage of beef 
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Population. 

Cattle 

Country 

Increase 

since 1900 

Increase 

Decrease 


since 1900 

France 

2 /o 

2% 


Gennany • 


4% 

— 

United Kingdom 

10% 

4% 

— 

Austria-Hungary 

10% 


— 

European Russia 

14% 

— 


Canada 

35 % 


— 

Brazil * 

a°% 

— 


Argentina 

40% 

— 

6% 

AustmBa 

18% 

40% 

■ — 

New Zealand 

30% 


— 

United States 

24% 

— 

30% 


cannot be denied. This being true the placing of meats on the freelist 
is not likely to reduce appreciably the prices of beef to the consumer or the 
prevailing prices for beef cattle. It is a well established fact that Europe 
is meat hungry and must look to Argentina and Australia for its supplies, 
and must thus bid against the United States or any other contender in the 
world’s market. Even the most optimistic believers in free meat figure that 
at the very outside not more than 4000 head of cattle per week, or 2 000 000 
ibs. of beef, can be expected. This amount would barely furnish enough beef 
for our annual increase in population. The very lowest estimates on our 
annual beef consumption place the amount at 56 lbs. per ^rson, or for the 
whole population 14 400 000 lbs. per day ; thus our people would eat the 
entire amount of articipated yearly importation of beef, some 100 000 000 
ibs. m about seven days. This is a case where the law of supply and de- 
mand yriU be the controlling factor in the establishing of prices. 

Conditions; in the United States. The beef cattle industry of the United 
States is in a most precarious condition. Between January 1907 and January 
1913, the number of beef cattle in the United States decreased by 15 970000 
head, or about 32 per cent. During the same time our population increased 
about 10 000 boo people., Conditions are going to be worse in the next 
two or three years.: A few weeks’ study of any of the stockyards’ markets 
will convince the most optimistic person that there are altogether too many 
cows, heifers and calves being rushed tp market for the future good of 
cattle business. It is a most pitihtl sight, in the face of the ptesent; 
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shortage of cattle, to look over the daily receipts of our southern and 
western markets and find from 15 to 40 per cent, of the animals offered to 
be good young she stuff, just the kind that are needed for breeding pur- 
poses on the farms. This condition of affairs, if continued, can mean but 
one thing, namely fewer and fewer cattle in the years to come. 

The farmers' Duty, — It has been said that it is the farmers' duty to 
feed our people. This must necessarily include meat supplies, one of the 
most important of which is beef. If he is to fulfil his duty, he must get busy 
and raise more cattle. The present indications are that the future prices 
of beef cattle will be high enough to make the business a profitable occupa- 
tion. Beef production must also be regarded as a factor in the conserva- 
tion of the fertility of our soil. Soil conservationists claim that every time 
a bushel of corn is sold off the farm about 16 cents worth of fertfiity is 
removed. If corn be fed through beef cattle, but 5 cents worth of fertfiity 
is removed. About the same ratio prevails for the other grain and forage 
crops of the farm. These are factors worthy of careful consideration. There 
is no more important problem before our American people than the maintain- 
ing and building up of the fertility of our soil. Considering the labor 
involved, no line of farming is better adapted to soil-building than beef 
production. 

Factors necessary to insure successful prodfiction of beef in the Corn BeU 
of America. — i. — We must put more of our land under blue grass pasture. 
Man3’' Iowa farmers are getting from |io to $15 per acre from the blue grass 
pastures through the utilization of the same for beef production and cattle 
feeding purposes. This is an excellent way to help solve the labor problem 
on the farm, as beef cattle require but very little labor during the grazing 
season. 

2. — The farmers of Iowa annually leave from five to seven million 
acres of com stalks in the fields, thus very largely wasted. This is a waste- 
ful method of farming, something unknown in the more densely popu- 
lated countries where land is on a par with or higher in value than our own. 
A large amount of this waste could be, and will be, eliminated through 
the use of the silo, and then we shall be able to winter economica% mote 
beef cows and young stock on our farms. 

3, — There should be some alfalfa grown on every Iowa farm. This is 
the heaviest 3delding, most drought resisting, most palatable and most 
nutritious crop that can be grown on our farms. No other crop is so 
valuable in the growing and finishing of baby beef. 

: 4. — The wise farmer will retain his heifer calves and cows for breeding 
purposes. Future prices for beef cattle should he as high as or higher than 
those of the present time ; thus it is a short-sighted policy which leads a 
man to dispose of his breeding stock. This is a time when men should 
increase, not reduce their breeding herds. 

5. — A man to be successful in any line of work must stay by fie job. 
The fellow who is always changing never makes much progress. This is 
especially true of the beef business. No man can anticipate the high mar- 
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kets or the low ones, but the man who is always in the business is sure to 
reap profits when the other fellow is short, that is when the demand is 
greater than the supply. 

50 - On the Relation between the Pat Content and Natatory Powers of Pish,— 

PoLimNTi, Osw, in Biochsmische Zeitschrift, Vol. 56, Part 3-6, pp. 439*445. Berlin 

November 5 , 1913* ' 

The writer tried to ascertain by means of chemical analysis whether a 
difference exissts in the water and fat content of. marine fish of the nekton and 
benthos which whould account (independently of the swim-bladder) for the 
different swimming capacity of these two groups. It is shown by the data 
givemin the tables, that the water content of the fish of the nekton is some- 
. what less than that of those of the benthos, while the fat content of the for- 
mer is about three time.s greater than that of the latter. Further, within 
each of these groups differences can be shown to exist in the water and fat 
content ; the less active the species, the more water and the less fat it con- 
tains, and i’jW versa. From tide, the writer concludes that a correlation exists 
between the natatory powers and the specific gravity, or fat content, and 
considers that the fish of the nekton owe their greater swimming capacity 
not only to their larger swim-bladder, but also to their higher fat content. 

51 - Fur-Farming in Ciinada, — A Report to the Commssiofi of ConsewaHon, Jones J. 

pp. IS9, Ottawa; 1913. 

This report is a manual of fur-farming, giving an account of the history 
and present extent of the industry, as well as practical details of the ranches 
on which the different kinds of animals are kept. The preparation of skins 
for manufacture and the commerce of raw furs are also dealt with. 
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52 - Experiments with Meyenburg^s Motor Cultivator (i), — BEsxiGNjto, t. ia 

Journal Agriculture Pratique, Yeat 77, No. 44^, pp. 55>559' Paris, October 30, 1913, 

In order to investigate the difference, between the work of the plough 
and of the motor cultivator and its effect upon the crops, parallel experi- 
ments with wheat and oats were conducted in the autumn of 191a at the 
Agricultural College of Grignon. Both cereals were sown on some plots 
that had been ploughed and on others that had been worked with the motor 
cultivator. 

The writer gives a short description of the machine and then passes on 
to the experiments. The wheat was sown after potatoes and at the rate of 
178, lbs. per acre, and yielded, per acre, as foHows : 


FBH 


OTHER 
UVB STOCK. 


AORICVtXtJRaX 

'„AN2> ■ ' 
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Weight 

of sheaves 

Straw 

Grain 

Chaff 

1 


lbs. 

Its. 

lb3. 

lb9. 

On ploughed land 

8474 

* 5 363 {62.1) 

2373 (28.0) 

83S (9.9) 

On land worked by motor 
cultivator 

8 082 

4 888 (60.5) 

2 489 (30.7) 

705 (8.8) 


* Tile figures ia brackets in this and the following tables refer to the percentage of straw, grain 
and chafi. 


On another plot, after carrots for feeding, wheat was sown at the rate 
of 107 lbs. per acre ; the results were the following : 


i 

! 

Weight 

of sheaves 

Straw 

Grain 

Chaff . 

j 

lbs. 

! 

lbs. 

lbs. 

lbs. ■ 

i 

On ploughed land 

9143 

5 575 (61.0) 

2 877 (31.5) 

691 (7.5) 

On land worked by motor | 
cultivator 

9 143 

5 932 (64.9) 

2 498 (27.3) 

714 (7-8) 


The total average per acre was thus : 

On ploughed land 5 419 lbs. straw and 2 624 lbs. grain 

On land worked by motor cultivator . 5 410 » » » 2 493 » » 

The difference is too small to justify any conclusion being drawn in 
favour of the plough. 

The second part of the paper deals with experiments made with oats. 
In experiment I the crop was harvested on August 7, in 11 in August 8 ; 
both were threshed soon after. 

The results were: 



j 

Weight j 

of sheaves 

Straw 

Grain 

Chaff 


lbs. 

lbs. 

lbs. 

lbs." 

1 On ploughed land . . . 

6 60T 

3 960 (60.0) 

I 927 .(29.2) 

714 (IO-8) 

^ j land worked by mo- 
( toe cultivator . - . * 

4460 

2 462 (52.2) 

I 195 (26.8) 

803 (i8.c^ 

f On ploughed land ... 

5855 

3 ^90 (63-0) 

I 952 (33-3)' 

' 2l3 (3.y) ‘ 

yon land worked by mo- 
f tor cultivator . . . . 

4086 

2 531 (€i- 9) 

1-372 (33.-6) 

184 (4.5) 
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In the experiment with oats the difference in fa.vour ot' the work accom- 
plished by the plough is more marked, 

53 - Motor Plough Trials of the German Agrieuitural Society at Klein-Wan^'^ 

lehen. — I/ICHtenberoer in Deutsche IjindwiftschafUiche Pyesse, Year 40, No. 86, 
pp. 1027-1029. Berlin, October 25, 1913. 

The trials of motor ploughs organized by the German Agricultural 
Society {“ Deutsche Ivandwirtschafts-GeseUschaft *') extended over a period 
of nearly tw o months and consisted of a preliminary trial which lasted seven 
days' of the trial itself during three days, and of a thirty days' trial of re- 
sistance, followed by an eight days' brake test. 

Nine outfits were presented; one of them, Kuers' plough (ofTegd 
near Berlin), belonged to the double- engine system ; five were tractors 
hauling the tillage implements attached to them, and the three last W’'ere 
motor ploughs in which the machine and the plough are in one body. 


Table I, 


Hough 

Date 

Work 

per 

hour 

Depth 

of 

work 

Fuel 

consumed 

per acre 

Cost 

of fuel 

per acre 

Fuel used 


Aug. 

acres 

inches 

lbs. 



KueriS • • • 

21. 

1.047 

10.6 

17.53 

1-7 

Crude benzol 

» 

22. 

1,040 

7-5 

14.99 

1-5 

» . 


21. 

1.784 

10.6 

27.84 

3-2 

Citin 

0 

22, 

1-935 

7.5 

21.86 

2-6 

» 

Universal 

21. 

0.800 

10.6 

— 

— 

Benzol 

» 

22. 

1.278 

8.9 

22.84 

2 -II 


Caterpillar ....... 

21. 

1,685 

II.O 

26.41 

4-5 

Benzine 

» ....... 

22. 

2.180 

7.9 

18.29 

3^ 

» 

Pobl (large) . ...... 

22. 

o.gS8 

S .3 

33-36 

4-3 

i 

Benzol 

FdM (snaali) 

21. 

0.680 

10.6 

34 -S 7 

, 4~4 

Benzol 

» ....... 

22, 

0.741 

9.1 

26.50 

3-5 

» 

■Akra. . '. / 

2t. 

1-354 

It, 2 

; 23-73 

3^ 

' 'Baizoi 

'■ "» . 

22, 

t.6zt 

8.7 

tBag 

2-3 

■ ' » 

Stock . . . . . . . . 

21. 

1.606 

12.0 

24.80 

3-1 

; Benzol- ■ 

■: » ..... . 

, • 22. ■■ ■ 

1.525 

• 7*5 ‘ 

if.iB 



'w:b. . 


r.2gid 

ia;4 


2-9 

; itessoi 

' , 'J.. i . . .. 
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The writer gives some data on the ploughs and reports upon the 
various trials. In the trial itself all the outfits worked in the same field 
under conditions as similar as possible and under continuous individual 
control. Account was kept of the consumption of fuel, lubricants and 
water, of the area and depth of the vrork done, etc. Further, the quality 
of the w'ork and the manner of w'orking w^ere also considered. The results 
of the two first days of the trial itself are given in Table I. 

On the third day of the trial all the rnachines were submitted to dyna- 
mometer tests both ^vhen running empty and with a lull load ; the dyna- 
mometers used were self-registering instruments with gl3’’cerine filling 
and mounted on rriieels. 

The following table contains the data obtained during the thirty 
da3^s’ resistance test : 


Table II. 



Number of days 
during which. 

1 Area ploughed 

i 

Piota^ 

the plough 


Depth 








could 


less than 

7% 

more than 

Total- 




rVz 

to 10 V* 

toV« 



work 


inches 

inches 

inches 





acres 

acres 

acres 

acres 

Ku^rs 

33 

31 

81.5 

— 

228.8 

310-3 

I. H. C. .......... . 

33 

32 

73-8 

202.4 

154-7 

430.9 

Universal 

35 

26 

156.5 

— 

86.8 

*43-3 

Caterpillar 

33 

33 

133-5 

46.5 

314-3 

494-3 

Polil (small) 

— 

— 

60.1 

8.7 

— 

68.8 

Akra 

33 

25 


330-8 


330-8 

Stock 

35 

34 1 

194.7 

— 

II 7.8 

312.5 

■ - . 1 

32 

31% 

. 83.3 

152.3 

54-2 

289.8 


54 - Maillet’S Motor Tilling Machine. — Le Ghiie Ruml, Year 5, No. 47-4S, 
pp. 5-6. Paris, June- July 1913. 

This is a description with illustration of a motor tilling machine which 
is characterized by the tilling implement being screw-shaped. A small 
motor causes the screws to revolve. The surface of the screw turns a furrow 
slice over Uke a mouldboard would do. The diameter and the pitch ;di 
the screw depend upon the kind of work in hand. The depth of the work 
can be adjusted. The steering is accomplished by means of two handles 
fixed at the back of the machine, which is mounted on two wheels, and has 
been designed for m vineyards. 
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55 ~ Trial of a “ Universal ” Spring-Tooth Cultivator. (Sth Report of the station 
for tlie Testing of Agricuitural Michlnes and Implements at Hanover). — , Na.chtweh, A. 
in MitteUungen des Verbandes ImdwirtschaftL Maschinen-PrUfungs- Ansialteny Year y. 
Part 3, pp. Sg-ga, Berlin, 1913. 

This '' Universal ” cultivator was handed over in the spring of 1910 to 
the Station for testing agricultural machines and implements at Hanover 
for trial. It was sent to the Gleidinger estate neat Hanover and regularly 
used in the farming operations of the estate in spring and autumn. 

The >;\Titer gives a detailed description of the implement, in which the de- 
vice for regulating the depth of work is new. It consists o' an endless screw 
with crank handle mounted on a support fixed at right angles to the axle of 
the rear wheels. A further novelty is an angle lever, which forms an adjust- 
able connection between the intermediate frame and the pivoting fore-car- 
riage, by means of which, and by turning the above-mentioned crank 
handle, the implement can be adjusted simultaneously in front and behind 
to the required depth, even while working in heavy ground and without 
stopping the team. 

A.nother new feature is the build and arrangement of the teeth, which 
are pa-tented in Germany (No. 2237x6). One of them is shown in the 
adjoining figiue 



It consists of two parallel iron bars, 7, b, fast€ned|t6 specially formed 
cross pieces, c. The rear bar, 6, _ is prolonged above the cross piece and 
connected by a bolt, h with a strong rod bearing round it a spiral springs f, 
which takes lip and deadens the shocks that the tooth S encounters while 
working., ■ 

The writer gives, in the form of a table, the measures and the prices 
of the different sizes in which the cultivator is built, and also the nurfiber 
of draught animals required for each. . ;; 


IIO 
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The conclusion drawn from a long-continued test is that this cultiva- 
tor is a practical implement, suitably constructed for its work, which it 
performs in a satisfactory manner. 

56 ~ Spftng-TOOtll Harrows. Ringelmann, M. in journal Agriculture Pratique, 
Year 77, No. 39, pp. 408-410. Paris, September 25, 1913. 

The writer begins by the following results of observations made with 
three rigid harrows with vertical teeth : 




HaKpws 



' A ^ 

"" B 

^ c 

Effective breadtb of tootb. .... 
Average distance between the teetb 

0.71 in. 

0.82 in. 

0.98 in. 

measured at right angles to the 
direction of draught 

1.69 in. 

2.36 in. 

1.77 in. 

Average weight of each tooth .... 

4.4 lbs. 

4.2 lbs. 

4.6 lbs. 

Depth of work done 

I s/4 in. 

2 in. 

2 in. 

( per tooth 

4.84 lbs. 

9.02 lbs. 

11.44 lbs. 

Averagetractionpower ' per tooth and 




( inch of depth 

2.8 lbs. 

4.5 lbs. 

5.6 lbs. 


He then gives the data obtained by experiments made with three 
spring-tooth harrows on the same day and in the same field as the three 
preceding harrows: 



E "" 

Harrows 

G 


— 

— 

— 

'Effective breadth of teeth 

2.17 in. 

2.17 in. 

1.89 in. 

Average distance between the teeth 
measured at right angles to the 
direction of draught 

3-94 in. 

3-94 in- 

4.09 in. 

Average weight per tooth 

15.6 lbs. 

15.6 lbs. 

17.6 lbs. 

Depth of work done . 

2 in. 

3 % in. 

3 V, in. 

/ per tooth .... 
Averagetractionpower? per tooth and 

69.3 lbs. 

83.8 lbs. 

44*^ lbs. 




( inch of depth 25.2 lbs. 

27.4 lbs. 

12,9 lbs. 


From the above results the writer concludes that with an average 
of 1.2 inch breadth of tooth and a distance of 2.4 inches between the 
tines, a greater depth of work can be attained with spring-tooth harrows 
without increase of traction power. 

57 - Tiiresltiiig with Steam Engine or with Electric Motor* — tietz, p. ia Deuu 

sche Landmrtschaftliche Presse, Year 40, Nos. 82 and 83, pp. 979-981 and 995*997. 
Berlin, October ii and 15, 1913. 7 

In order to obtain reliable data on the economic difference betwe^ 
two systems of producing powers the Magdeburg Steam Boifear Asso^S^tion 
{** Magdeburger Verein fur Dampfkessdbetrieb ”) carried put in February 
and March 1913 extensive comparative experiments in two farins. The 
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writer gives data on the machines used, on the loss of grain, on the consump- 
tion of fuel, etc. 

In the second part of the paper the general pros and cons of the two 
power systems are discussed, and with the aid of two tables the costs of 
dectric and steam threshing are compared. These experiments show that 
the alleged superiority of electric threshing as to cleaner and cheaper work 
does not correspond to reality. 

58 - Trial of a Roller Mill, (41st Report of the Machine Testing Station of the Chamber 

of Agriculture for the Province of Brandenbiarg). — Fischer, G. in MUfeUungm dcs 

Verbmdes landmrtschaftl. Maschinen PrUfungS’-Anstaltm, Year 7, Part 4, pp. 153-161. 

Berlin, 1913. 

The machine was submitted to a series of tests on April 23 at the Agri 
cultural College in Berlin and then entrusted to the Hobrechtsfeld farm in 
the neighbourhood of Berlin and belonging to it,for the trial of resistance. 

The writer gives a detailed description of the machine and of its work- 
ing. 

A cast iron support bears the hopper and the feeding device (see fig. 
1). The milling rollers are enclosed in a cast iron case resting on a strong 
. frame. Fig. 2 shows a section through the mill. 

Its price is about £42 10 6*. 

A report of the trial is given and the data obtained are grouped in the 
foliownng fable. 


1 

1 

Date 

Grain ground 

Dnraticm 

of 

trial 

n 

§ 

i 

1 

II 

1 

11 

Degree 

of fineness 

of product 

Kind 

of 

groats 

Performance 
per hour 

fl 

la 

n 

n 

1 

lbs. 


> 3 ^ > 2 : > I 
; ^ I mm. 

lbs. 

ibs. 

X 

23.4.13 

Barley 

4 

56 

202 

10.87 

408 

3:8:68:21 

medium 

2462 

227 

2 


» 

2 

25 


10.50 

423 

8:25:54:13 

» ' ■ 

4290 

409 

3 


Ma ze 

5 

II 


lr.35 

4II 

— 


4497 

398 

4 

» 

Rye 

z 

50 

183 

11.52 

417 

4:44.5^37-5:14 

1 , ' ! 

coarse 

5997 

521 

5 

23;6;r3 

, » 

49 

40 

4565 

II. 00 

419 

19-5:39.5:29.5:11.5 


5386 

491 

6 


Barley 

46 

30 

3496 

11.75 

415 

15:32:40:13 

medium 

4510 

385 

7 

30 


2 

50 

1 17 

10.90 

416 

4 . 5 : 7 * 5 : 3^:52 

fine 

2468 

226 

8 

20.9.13 

Rye 

50 

30 

5392 

13-05 

420 

11,5:41.5:34.5:12.5 

coarse 

6406 

493 

9 

' > 

Barley 

SO 

00 

2424 

11.70 

420 

20:34:35:11 

medium 

4849 

' 4*4 

IP 

» 

Maize 

9 

po 

1485 

$.85! 

421 

75:3^5:7-5:2.5 

crushed 

9906 


il 

31 • 

» 

4 

35 

*34 

12.35 

419 

o.5:9;6i.5:29 

meditim 

30 *^ 

';.'s 49 

u. 
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The final judgment on the null was as follows : It is simple and sui- 
tably constructed in aU its parts, and is easy and safe to handle. The out- 
put is considerable and the amount of power it requires, considering the 
output and its degree of fineness, is very low. The mill is suitable.^for the 



Pig. 1. — Hopper and feeding device. 



Pig. 2. — Section of roller-mill. 


production of groats of the degree of fineness most required in practice, and 
the product is good and cool. The feeding device and the case round the 
rollers are remarkable and practically important innovations in the 
construction of agricultural mills. The durability of the mill, according to 
the trial of resistance, is great. 
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59 - Review of Patenis. 

Tillage implements and machines. 

z66 626 (Germany). Tum-wrest plough, with shares that can turn round the beam. 

266 637 (Germany) . Motor tilling machine with hydraulic lifter for the tilling implemen ts. 
266 752 (Germany). Motor power plough with driving wheels driven by differential gear, 
and fitted with special steering wheel. 

62 531 (Austria). Motor plough consisting of hauling motor and plough chariot i 
62 5 S4 (Austria) . ■ Portable cultivator w’ th i mplement shaft dri v en by motor and placed behind 
the driving wheels. 

62 852 (Austria). Motor plough. 

59 S97 (Hungarj^). Soil tilling machine with implements mounted on a drum. 

59 804 (Hungary). Turn- wrest plough. 

60 182 (Hungary). Motor plough. 

255 592 (Belgium). Motor plough. 

254 232 (Belgium). Tum-wrest plough. 

254 832 (Belgium). Traction engine for ploughs and other agricultural implements. 

I 076 752 (United States).. Plough. 

I 075 410 (United States). Disk-cultivator, 

I 076 520 (United States). Combined plough and harrow. 

459 039 (France). Machine for tilling the soil. 

459 (France). Improvement in ploughs driven by motor. 

459 21 1 (France). Harrow with rotating teeth. 

303 (United Kingdom). Motor-driven cultivator. 

2052.1 (United Kingdom). Plough. 

3 966 (United Kingdom). 0 .scillating plough. 

135 282 (Italy). Improvements in soil tilling implements Imuled by cables. 

*34 816 (Italy). Ploughing machine. 
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60 - Some Profitable and Unprofitable Farms in Mew Hampshire. — scberi- 

SON, Fhbo. E. and Dodge, Daw-bbnce G, in V.S. Departmetti of Agriculture, Baraut 
of Plant Industry, Cmular No. 123, pn. 3-15. Washington, S&y 24, rgi.. 

The New Hampshire College Agricultural Experiment Station, togp- 
ther ^th the Bureau of riant Indastr}', V. S. Bepartment of Agriculture, 
ihvest^ted the working and profitableness of 428 fanns in the State of 
New Hampshire. The resmts of these invest^atiens are given and dis- 
cuss^ hy the writers in this paper. They compare the averages of the group 
of 100 profitable farms with those of 100 of the least profitable ones, and 
from the comparison draw conclusions as to the causes of the great diSer- 
ence m economic access, as is shown by the following table : 


KORAli 

EC02^0MICS. 
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ICO better j 

joo poorer 

Average: 428 


farms 

farms 

farms 


S 

$ 

^i! 

Receipts. 

231S 

991 

I 439 

Expenses 

I 083 

792 

796 

]? 7 et Income ! 

1235 

^39 

643 

Interest on investment, 5 % i 

360 

34S 

308 

Family labour 

53 

130 

70 

Eabour ineome 

830 

— 341 

266 


The average areas of all the 428 farms of which data were obtained 
are the following ; 



i 

' JOO better 

. ■ . 1 

jop poorer 

Averages 428 


farms 

farms 

fsmns 


acres 

acres 

acres 

l^illable 

50 

44 1 

43-2 

Fastxire 

3^30 

100 

99.8 

Woodland 

23 

29 

30.5 

Total . . . 

203 

182 

173.5 


The difference in acreage is slight; the group of better farms has an 
average pf only 21 acres more land per farm than the poorer group and 
only 6 acres more of tillable land. When it is considered that the labour 
incoine of the farmers on the better farms averages $830 and that those 
farmers on the poorer farms have a minus labour income averaging $34f , 
the small difference in acreage does not seem to offer an adequate esfpla- 
nation for the great difference in income. 

\^Tien these same 200 farms are redivided on the basis of tillable 
acreage, the 100 haying the largest tillable acreage have an average labour 
income of $341, yrhile the 100 with the smallest tillable acreage have an 
average of $190,. This would indicate that acreage is certainly one factor;,* 
that counts in determining the labour income, though hot enough to 
explain the above-mentioned great difference. 
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The writers then compare the distribution of capital in the two groups : 



100 better 

100 poorer 

Average: 4^8 


> farms 

f^ms 

farms 


S 

$ 

$ 

Machinery and tools . 

453 • 

351 

352 

Real estate 

4864 

5332 I 

4404 

Eive stock 

I 592 

I 045 

I 152 

Grain and feed 

145 

106 

106 

Cash to run business 

163 

144 

137 

Total . . . 

7217 

6978 

6151 


The difference of $239 per farm is so small as to offer no reason for 
any great difference of earning power between the two groups. 

A marked difference exists, however, between the two groups in the 
distribution of the capital. The better farms have 32.6 per cent, of their 
total capital as working capital and the poorer have only 23.5 per cent, 
as such. This unfavourable condition is often due to having relatively 
too much capital in buildings. 

The receipts from the better farms exceed those of the poorer by 149 
per cent., as is shown by the following table : 



100 better 

xoo poorer 

Averg^e; 428 


fi^rnns 

tons ‘ 

farms 


5 

" ' ' . 

•' $ 

Crop sales 

347 

136 

262 

2^et live stock sales - . . 

260 

121' 

162 

Sale of stock products . . .... . . . .. 

1*389 

612 , 

S14 : 

Increased inventory i 

184 

30 

iro 

Outside labour . , , , 

138 

, . ■ 32; '■ 


Total receipts . . . 

2 31S 

931 

^439 


The greater success of the farm^ars belonging to the first group is nbt 
caused by an absolute sa ving of expenses, b^ause their ayor^ge expends 
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are $291 or 36.7 per cent, greater than on the poorer farms, as the fol- 
lowing table shows : 



100 better 

100 poorer 

Average: 428 


farms 

farms 

farms 


$ 

$ 

$ 

Hire of labour 

250 

I8l 

173 

Board of labour 

i 

76 

74 

59 

Seeds 

21 


15 

Fertilizers 

64 

37 

40 

Hay . 

17 

II 

15 

Feed and grains 

39S 

258 

284 

Machinery 

1 

22 

28 

Buildings and repairs 

46 

40 

40 

Silo filling 

, XJ . 

, ^ 

8 

Horse-shoeing 

' -24 ■' 

' ■ 26' 

20 

Milk hauling 

XI 

II 

8 

Taxes ...... 

73 

78 

66 

Other expenses .... , 

3S 

40 

40 

Total . . . ! 

1 

1 083 

792 

796 


The success of the better farmers is due to more and better crops and 
more productive herds, which in their turn are due to a more eihcient 
use of land and time. 

The writers also give tables comparing the conditions and incomes of 
two characteristic farms of the first grou]3 and one of the second, which 
lead to the same conclusions. 

61 -The Private Economic Conditions of Moravian Peasant Farmers.-^ 

Conmiunication of the Book-keeping and Farming Department of the German 
tidn of the Moravian Agrictatural Council, in Zentralblati fUf Landwirtschaft^ Year 93, 
No. Z2y pp. 253-255. Brimn, November 16, 1913. 

The data obtained from 79 Moravian peasant farms show that, without 
considering debts or other burthens, the average income per acre is 
£2 15s of which £2 7s yd (B5.4 per cent.) is derived from the farm^ 
itself, 2s (j.7 per cent.) from accessory industries, and 6s jd (10.9 per cent^P 
from other sources. The average extent of the farms being 73.66 acres, 
the; average yearly income of the 79 farms fe the following : 



Income of Debt-free Properties. 
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Income from the farm itself . . . . ^75 3 6 

Income from accessory industries . 79 i 

Income from other sources 22 7 3 


Total , . . . 204 19 xo 

The amount of th^ income from the farm itself diminishes as the 
natural and economic situations become less favourable, as well as with a 
decrease of acreage/ The proportion of the income of the farm itself to the 
total income becomes greater the more unfavourable the natural position of 
the farm and the more favourable its economic situation; it becomes smal- 
ler the smaller the farm, for as the latter does not afiord the owner 
sufhcient income, he is obliged to have recourse to other sources to eke 
out his means of living. It appears however from the annexed table : '' In- 
comes of debt-free properties/' that the principal occupation of the owners 
of all the farms examined is agricultural, for in all the groups the in- 
come from the farming proper is by far the largest item of the total income, 
so that all the other sources of revenue are to be considered as auxiliary. 

The average net income from the farm (£2 7s acre) bears, on the 
average of the 79 farms, a burthen of 6s id (12.7 per cent.) interest on debts 
and 4s (8.5 per cent.) servitudes in kind, together los i Y^d {or 21.2 
per cent.). Only 16 out of the 79 farms (or 20.2 per cent.) are free from 
debts and only 39 (or 49.3 per cent.) are free from servitudes in kind. 

The amount of the debts is not influenced by the natural and economic 
conditions of production, though on going from the plains towards the moun- 
tains a decrease of the amount of servitudes is, noticeable. The same is 
observed with the improvement of economic situation. 

The average net income of £2 7s 7i, together with £3 2s 6d a month as 
remuneration for the farmer's labour, works out at an interest of 1.89 per 
cent, on the capital. The average indebtedness of the 79 farms amounts to 
£6.95 2d per acre (on a land value of £34 4$ id. per acre). The interest on the 
farming debts is about 4.7 per cent ; compared vvith the interest on tbe capi- 
tal, namely 1.89 per cent., this is a high rate of interest and diminishes 
the farmer's share of the net profit to a a considerable extent. From tbe 
calculation of averages it appears that the rate of interest (1,89 per cent.) 
on debt-free farms is reduced to 1.33 per cent, by the servitudes, to 1.27 per 
cent, by debts and to 0.5 per cent, by both together. 

62 - Faming OoMItions in the department of Puy*de*Bdme, France, — Auci:- 

EARiBfe, Michel in La Vie agricoU ^ ruraie. Year 4, No. 46, pp. 497-501. Paris, 

October 1913, . . . 

Diyisioa of the coimtry into agricultural belts according to altitude above 
sea-levd ; acreage devoted to the principal crops ; characteristic of the 
culture of the regions in the extension of forage crops : with less than 
acres under caeals there are upwards of 741000 acres of forage CTOps. 
The increase of acreage and of 3ridd per unit of area of the most;: exacting 
cereals (wheat, oats and barley) are evidence of progre® in farming 
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since 1892. From that year to 1911 the area under vineyards sank from 
109 274 to 57601 acres, whilst the area devoted to field forage-plants 
rose from 135 910 acres to 148 265, and that under meadows and pastures 
from 452 210 acres to 625 180. Fruit-growing and market .gardening are 
steadily extending. 

The number of horses rose from 15500 ini892 to 18500 in 1911, thatof 
mules from 499 to 830 and that of asses from 3805 to 6300, while the number 
of sheep fell by about 100 000 head. The breeding of cattle has devdoped 
greatly. In the mountains dairying {butter and cheese making) prevails, 
while on the plateaus and in the valleys cattle are more used as draught 
animals, the cows also being harnessed. 

• The subdivision of land has been earned far and represents one of the 
greatest obstacles to the further introduction of improved methods of farm- 
ing : small farms (under 25 acres) are prevalent and the fields composing 
them are frequently at a distance from each other. The land is mostly 
farmed by the owners themselves; it is seldom rented and only exception- 
ally worked on the share system. Only by a greater development of 
coo|)eration and by untiring agriculture education in the country will 
farming be able to make further progress under existing conditions. 

63 -The Profitableness of Milk Farms* (i). — auf demThie, Hermann in AtcUv fut 

exakte Wirtsckaftsforschung^ Supplement ii, pp. 1-99, Jena, 1911. 

The author seeks to establish the individual factors of the profits made 
by milk fams under various conditions, availing himself of the data obtained 
by book-keeping, partly taken directly, partly from the literature onth^ 
subject. After some preliminary observations on the conflicting opinions 
found in the above literature on the profitableness and the importance to 
public economy of this system of keeping milch cattle, the writer discusses 
the methods for ascertaining the profitableness of a branch of farmjbag in 
general, and of keeping milch-cattle in particular, the calculation of th,t 
cost of nfilk production, and the determination of the utilization of the 
forage used. He then investigates, with the aid of tables, which contain the 
individual results of his calctfiatiofis, the effect of the several factors upon the 
profits of milk farms. 

The fodder consumed by individual animals and by various herds is 
utilized by them very variously as regards both the production of milk 
and the increase of live weight ; as the better performance, an so far as it 
depends upon the nature of the animals, is, under certain conditions, avail- 
able tree of expense, the increase in the capacity of producing is an ianpoix- 
ant factor of profit; bn the other hand, the high price that is paid for highly 
prbductiye aniinals often counterbalances the advantages of a good utili- 
zation of fodder. 

The loss on selling cows may be distributed over a longer period by feed- 
ing;to fceepupthe in& would naturally be <hrying off ; 

(1) German « Ahmelkbet^eb L 4. Uie cows ate bought in, milked 
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but if the cost of the extra concentrated food exceeds the value of the extra 
milk obtained, the utilization value of the home-grown produce will 
be reduced, and to an extent varying with the proportion of purchased food 
fed and the difference between its price and utilization value. When the 
purchase price is above the utilization value, the number of cows must de- 
pend on the amount of forage produced on the farm. If, however, the utili- 
zation value is greater than the, purchase price, milk production may pro- 
fitably become a purely industrial undertaking depending entirely on pur- 
chased food. 

' The amount of the milk yield in exclusive milk farms has not 
generally the decisive influence upon the profitableness that it has in 
other dairy farms. With the yield of milk, expenses increase also, espe- 
cially those for concentrated foodSi while the cost of labour and general 
expenses are not influenced to any great extent. Increased expenditure 
with the object of attaining a high milk yieldis all the more justified the higher 
. the price of milk, because the great influence which this has on the profits 
of the milk farm is felt increasingly with augmenting milk yield. The pro- 
fit realized upon the milk depends upon the economic position of the farm, 
and the consequent manner of ut"*lizing the milk. The best utilization 
of milk is by direct disposal to private customers; no doubt the expenses 
entailed by selling the milk in this way ate often high enough, but they do 
not reach the trade profit of the milk merchant and the expenses of the dai- 
ries that coEect milk from the producers. Selling the milk to dairies that 
make butter, and working up the nulk in the farm itself, are in general the 
least profitable ways of utilizing miik. 

The general expenses and those for labour and teams make up a great 
part of the total outlay and weigh all the heavier the lower the price of the 
milk and the lower the mEk yield, as they do not depend upon these fac- 
tors. 

The average cost of labour per cow per annum is a,botit £3, the general 
expenses about £i los, while the expenses for team work, which are lower, 
vary considerably according to the economic position of the farm. Of spe- 
cial importance for the profitableness of the keeping of milch cows is the work 
of the stable hands. By improper feeding, bad milking and careless treat- 
ment, many losses ma3^ be incurred. The wages must be so arranged that 
the profits of the attendants coincide with the interest of their employers 
(rewards .on a sliding scale). 

The difference between the buyingdh price and selling-off price of the 
cowshas also a great influence on the profit of milk farms. It determi|L^^ 
the extent and the character of the milk farm. If the buying-in price of the 
unit of weight is lower than the selling-off price, the quickest turning bWr 
of the capital in cows is, from the .point of view of private economy, the 
most profitable. But there .are few farms which realize such a profit on the 
animals ; most farms must put up with a loss of live-weight, which is fre- 
quently^ considerable. In one of the farms examined, this loss amounted 
to £8 6s per cow per annum. As a consequence, the ; present tendency is 
towards keeping the cows iohger and allowing the best to calve again in. the 
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farm (Halbabmelkbetrieb) , By their staying longer, the loss in live- weight 
is spread over a longer period and partly balanced by the sale of the calves. 
The feeding, also, is less intensive in these farms, many of the more expensive 
foods being saved. The consequent diminution of expenses is not, in 
most cases, set ofi by a smaller quantity of milk being sold. In this sys- 
tem, also, the injury caused by the exclusive milk-farms to public eco- 
nomy, by selling milch-cows prematurely to the butcher, is not so great, 
and frequently the best calyes get sold to breeders instead of to the butchers. 

The question whether exclusive milk-farming is economically the best 
way of keeping milch-cows, and how the farms are to be arranged and man- 
aged in order to yield the greatest profit, cannot be answered without 
careful examination of ah the factors contributing to the net profit, 
generalizations of only a few figures being often misleading. 


. AGRICULTURAL IKWSTRIES. 

64 - Summary of the Results of Researches made during the Last Few Years 
at the Dairy Institute at Alnarp (Sweden), by L. P, Rosengren. — cowwtfnwato 
hy fhc Official Correspondent of Sweden to the International Institute of A gncnlture. 
LFat content of skimmed whey . — If whey is submitted to a violent motion, 
such as, for instance, working in a churn for 30 minutes at a temperature 
of 50® C. (i 23 ® F.), the cream cannot afterwards be separated to the same 
degree as if it had not been so treated. Thus the writer found that whey con- 
taining 0.305 per cent, of fat was reduced by separating without previous 
churning to a fat content of 0.035 per cent., whilst w^hen churned before 
separating it was reduced to only 0,235 result agrees with 

that obtained in M. Barthel’s experiments on separating (Revm generak 

da lait, in, 2^). 

"Whilst the determination of the fat content according to Rose-Gottlieb' s 
method gives higher restilts than when Adams' method is follow'ed, the 
difference becomes still greater if the milk has been worked before skim- 
ming. M. Barthel has shown that this difference does not appear on examin- 
ing the whey. This fact confirms the hypothesis of M. WeibuH that in 
drying the milk according to Adamas’ method, the smallest globules of fat 
are endosed in the casein, so that they are inaccessible to dissolution in 
tihm: {iMudibruksakad^^ ock Tidskri ft, 1898, p. 3). 

This higher fat content obtained by Rose-Gottlieb's method, cannot, 
on the other hand, result from the dissolution of gdatinous membranes in 
the ether and benzine: mixture, as M. Storh supposed (36 Bmtning fra 
K. Vet. og LuMbohoisk. Lab. /. Lmdoekm. Fonogy 1897, p, 87), mnce the 
quantity of matter not fat dissolved by the above inixture is too insignificant 
tp beableto exert any notable influence on the results of the analysis, and 
b^des it does not consist of gelatinous membranes, but of ledthin or of 
■ products of its decximpodtioni (Rosengs^, L. F. « Gottlieb oti Adams ® 
IsL Rmm gmkale du 
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2. The fat content of skimmed milk in connection with the pro^fess of 
lactation. — The writer has demonstrated that there is a considerable differ- 
ence in the degree to which milk is capable of separation at the different 
periods of lactation. Accordingly as the milk came from cows near the end 
of the lactation or from cows that had recently calved or was a mixture of 
these two kinds of milk, it contained the following amounts of fat: 


Temperature MUk of cows Milk of cows 

of separating drying off recently calved Mixed milk 

per cent per cent. per cent. 
30» C { 8e®F.) 0.235 

40OC (104OF.) 0:196 o.ii 0.17 

60OC {140OF.) 0.145 0,098 0.12 


(Rosengken, I4* F- T idskrift for Landimdn, 1903, p. 209.) 

3. Value of WeihulVs method for the determination of the fat contend of 
cream. — WeibiiU’s method, according to which the fat content is deter- 
mined on the dried cream, may be advantageously employed in dairies with 
the aid of the balances used to determine the amount of water present in 
batter. I'rovided it is certain that the cream has not been watered, the 
method, which is rapid and sure, lends itself especially to the control of 
the fat content of cream sold directly from the dairy. (RosKNGREn, L. F. 
Landtbr, Akademiens HandL och Tidskr., 1910, p. 71). 

4. The ordinary method for determining the amount of impurities in 
the milk is probably weighing the sediment obtained by various means 
from a certain quantit^^ of milk. Considering that in this sediment there is 
a fairly considerable quantity of the lindissolved salts of the milk, the fig- 
ures representing the impurities are too high, if the sediment before being 
dried and weighed has not been treated, for instance, by a weak solu- 
tion of hydrochloric add. (Rosengren, llanderska mjoikrenaren.—ikfef^fZ^- 
landeli^o.^frdnMasUnochRedskapsprofningarna), 

Ripeiung of the cream at to%^' temper aki^res . — In 1899 the so-called fer- 
mentation at a low temperature, about 10-12® C. {50 to 54® F.) was introduced 
into the Alnarp dairy and then gradualiy into most of the Swedish dairies. If 
the cream has been pasteurized and then cooled to this point, its temxiera- 
turp will rise again by some degrees during ripening, independently of the 
surrounding temperature, so that it becomes suitable for churning. 

By this method of ripening, a sa\ing of labour and of refrigerators is 
effect^ in comparison with ordinary ripening at a higher temperature, which 
necessitates a cooling of the cream before churning. At the same time the 
danger of cairsdng acidification too far is avoided. The lactic ferim^t^ 
employed for the ripening of cream develop at a temperature as Iqw as 9 to 
io®C. (48 to 50® P.), and fast enough to allow cream to rvhich 5 to ro per 
cent, of ferment has been added and which has been stirred from time to . 
time during the first hours, to be ready for churning within 18 or 20 hours 
(Rqsengekn, I/. F. Berdttelse dfver Svenska Smorpofningarna dr 1900). 

6. Keeping the lactic ferm^rd. — Among the most effective measures to 
k^p a culture of lactic ferment which will be employed for ripening cream 
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the very frequent stirring of the culture after transplanting it into some 
pasteurized skimmed milk must especiall3' be mentioned, as it renders the 
development of the lactic acid bacteria more active and forms the best 
defence against injurious micro-oiganisms. When the conditions favourable 
to th^ development of the ferment have ceased or the milk has curdled, 
the culture cf the ferment must be considerably cooled. (RosENGREb*N, I,. F. 
BetMelse dfver S'i>en$ka Smorfrofningarna, 1898). 

7. Influence of a too 7 ctd ferment on the butter, — ‘K vtxy common de- 
fect of blitter, w hich depreciates it greatly, is the taste of malt. In examining 
the conditions under which this taste appears, the waiter has found that 
it is caused by the prevalence of the lactobacilli over the streptococci in 
the ferment used to ripen the cream. His researches have demonstrated 
that the devdopment of the lactobacilli is promoted bj- the strong acidi- 
fication of the milk, which does not suit the streptococci. If the ferment 
is allowed to become too add several times before it is sown into the pasteur- 
ized milk, the lactobacilli predominate more and more over the strepto- 
cocd and are besides generally accompanied by yeasts. The use of such a 
vitiated feiment to start the ripening of the cream causes, according to the 
researches of the writer, the above-mentioned defect in the butter. (Rosen- 
GBBN, F. in Landtbr. Akademiens HandL och Tidskr., 1911, p. 596). 

8 . The water content of butter depends,; according to the writer’s investi- 
gations, upon the following circumstances : 

iz) The content in water increases as the working up becomes more 
energetic; the greater the speed of the roller of the butter-worker the more 
continuous tke work and the more the butter passes between the rollers 
in large lumps. It diminishes if the butter is wwked in small masses and 
if an interruption of the work allows the brine to escape. 

5 ) The water content diminishes, the firmer the butter when it is 
worked up. 

c) The degree of moisture in the butter when placed on the worker; the 
higher this is the more water will the butter contain. 

d) The adhesiveness of the liquid in the worked butter increases its 
retention by the butter; consequently an unwashed or a badly washed 
butter will contain more water than a w^ell washed one. 

4 Acid butter retains more water than a butter churned from sweet 
cream. 

^ The addition of salt favours the draining of the water. 

g) The draining ofi of the liquid is easier the larger the granules of 
butter, a butter consisting of small granules retaining water Eke a sponge. 
{RpSEKGREN, F. BerdMelse dfver Svenska Smorprofningarm, 1902, 1907). 

9. Influence of vafious kinds of concentrated foods on the butter. — Soj^ 
cake has been used in amounts reaching 5 % lbs. per head per day without 
communicatng any special taste to the butter or in any way lowering 
quality. (Rosekgeeh, L. F. Landtiruksakadcmiens HandL och Tidskr). 

Sesame cake has proved equal to earthnut cake as r^ards its iiiflue^e 
on butter. (Rosu^^grkn, It. F. Landtbruksakad. HmdL och Tiish'.). 
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Peas, beans and vetches, of which as much as 8 '^ ,’4 lbs. per head per day 
have been included in a normal feeding ration, have not had any injurious 
action on the quality of the butter; they may in this respect be put on the same 
level as ordinary feeding cakes. Thus the experiments made have given no 
support to the wide-spread opinion that pulse imparts to the butter an 
inferior taste. (IRosengren, L. F. Landtbruksakad, Handl. och Tidskr,, 
1912, p. 592). 

TO. Refrigeration of butter. — In order to keep the butter good for the 
weekly exportations refrigerating safes are used for storing the barrels. 
The writer has made some experiments on the cunsumption of ice and the 
changes of temjoerature in such a safe built with double wooden wads about 
3 inches apart and containing 300 to 350 lbs. of ice and holding four barrels 
of butter. Pie caused it to be filled with ice the first day and did not have 
any more ice added during the seven days that the experiment lasted. 
During this time the average temperature kept at 6.3*^ C. (43.3® F.), varying 
from 6® to 6 .g^C. (42.8® to 44.4° F.), the outer temperature being 21.2® C. 
(70.20 F.). The consumption of ice was 0.16 kg. per cubic metre and per dc^ 
gree of difference bet^veen the inner and the outer temperatures (0.005 
of ice per cubic foot per 1® F.). 

When the insulating material (well rammed chaff), was removed, leav- 
ing only air insulation, the consumption of ice rose to 0.36 kg., that is 
to say almost double. 

When the ice was mixed with 5 per cent, of salt, the inside temperature 
of the safe sank to below freezing point. 

The temperature of the butter in the barrels sank from 16^ C, (60.8° F;) to 
14.5^0. (58.1® F.) the first day, to ii.6®C {52.9^ F.) the second, to io.6<^G. 
{$i.iP'P.) the third, and to io.3«>C. (50.5° F.) the fourth day, the tempera- 
ture in the inside of the safe being in this case C. (45.1^ F.) (Rosen- 
GREK, h. F. Berditelse dfver Svenska Smorprofningarna, 1905}. 

IX. Control of the purity of the water used for tmshing the butter, in 
regard to salts of iron. — In order tp avoid the injurious infitiences of 
the salts of iron on the qualitx’ of the butter, the water used for washing 
it mnst not reveal the presence of iron when tested with potassium sul- 
phocyahate. The examination is made, according to the writer, as follows: 
20c, c. of water are boiled in a test-tube after the addition of a few drops of 
bromine water; a few drops of hydrochloric acid and i to 2c. c. of a solution 
of potassium sulphocyanate are then added, the mixture is shaken and mixed 
with5c, c. of ether and again shaken. The ether, on separating out; from 
aqueous solution, must not be sensibly colomed by the iron sulphocyahdte. 
(RqsKiJrGREx X. F. Berdttelse frdn Alnarps Landtbruks-och MejeriinstiM, tgpg ) . 

12, Use of cultures offlactic ferments in cheese making. — Sincer 1899, 
tures of lactic ferments have been used in the Alnarp dairy for the prepa- 
ration of various kinds of cheeses. These cultures consist of the common 
lactic ferment. Streptococcus lacticus. The intense feeding of the cows, 
leading to the production of a milk less suitable for cheese-making, has 
rendered the use of cultures of lactic ferments absolutely necessary for the , 
successful manufacture of cheeses of a uniform character. 
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Ctiltures of lactic ferments are employed with good results in a great 
number of Swedish dairies. In 1902 experiments v^ere begun with the 
bacdlus S Freudem*eich, and they have confirmed the opinion of v. Freuden- 
reich and d*Oria Jensen on the importance of these organisms for the manu- 
facture of cheeses of the Emmenthal type. 

13. Coating cheeses with paraffin, — Since 1905 all kinds of hard cheeses 
made at the Alnarp dairy have been coated with, paraffin. Experience 
has shown the utihty of this treatment, the success of which, however, 
depends upon various circumstances. The temperature of the paraffin bath 
into which the cheeses are plunged must not be inferior to 130'^C. (266® F.) 
and the cheese must be well cleaned, dry and not acid, because acidity 
leads generally to the exudation of moisture which detaches the paraffin coat. 

The coating must be renewed as soon as the previous coat cracks or 
gets otherwise spoiled. 

It may be estimated that the usual loss of weight during storage is 
diminished by about 10 per cent, by this treatment. The quality of the 
cheese is improved and the deterioration of cheese due to mites and moulds 
is avoided ; at the same time the work of handhng the cheese in the store 
house is lightened. 

65 - Determination of the Amount of Water added to Milk based on the Degree 

of Acidity. — Ger6, Vilmos in. KiserletUgyi Kodeminyek, Year XVI, Part 5, 

pp. 663-664. Budapest, September-October 1913. 

Among the available means for determining the amount of watering 
to which milk has been subjected, the specific gravity of the serum and the 
refraction are undoubtedly the most trustworthy. The other analytical 
factors should correspond; but they are often liable to oscillations. It is 
also impossible to found a sure judgment on the ash content, especially when 
the milk has been adulterated with well-water containing much mineral 
matter. 

In order to determine the degree of freshness of the milk, especially in 
summer, the writer has determined its acidity by Thomer's method ; he 
observed that the acidity of watered milk is much below that of pure 
nulk. In Hungary the amount of acidity of the milk on sale varies 
between 17 and 22°, whilst milk adulterated with water shows less than 15*^, 
and when much water has been added, the acidity sinks to 13, 12 and 

in support of the above, the writer shows in the following table, the 
results of some analyses of milks made in the year 1909, which was a year 
in Which adulteration was frequent. 

Of course; the degree of acidity, like the other factors, has not an ab- 
solute value and it may happen sometimes that watered milk marks 15® 
and even more, while fresh milk submitted immediately to analysis marks 
some degree below normal (15°}, Nevertheless this has never been observ^ 
when the samples wrere taken on the market. 

In summer, when the process of acidification is more rapid, it might 
: be b^eved that the acidity of adulterated milk would be high ; whereas 
in reality such is not the case, because tlie addification of adulterated ffiilk 
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is slow. This same fact is also been observed in the preparation of curdled 
milk : normal or sldmmed milk curdles rapidly, whilst the coagulatioh of 
watered milk lasts twice or thrice as long. The result of all these obser- 
vations is that if the degree of acidity is minimal and it agrees with the 
other data it may serve as a basis for the valuation of the milk. 

66 - The Relationship between the Bacterial Flora of Milk and of the Pasture, 

— Wolff, A. in CmimJhlMl fUf Bakteriologtef Parasitenkunde und InfehtiomhwnkhHUn, 

Vo!. 39 > No. 15- I 7 i PP* 41^-419* Jena, November 29, 1913. 

The writer has made a ''omparative bacteriological investigation of 
the pasture grass and the milk of cows grazing upon the latter, and has 
been able to establish a fairly close connection between the flora of the 
milk and that of the grazing ground. In addition to those bacteria (CoU- 
aerogenes group) which occur regularly in the milk and on the pasture alike, 
there are other specific pasture bacteria only to be found in the milk during 
the grazing season. As such may be mentioned BacUrium tnfoHi, fulvum^, 
herbicola lactombefaciens, and the short rod-like form iiDhabiting the 

common daisy. The similarity between the flora of the pasture and that of 
the milk depends largely upon the handling of the milk and of the udder ; it 
is usually greatest when such treatment is least good. 

There is much less similarity between the flora of the milk and fodder 
of stall-fed cows than exists between the bacteria present in the pastur'=‘ an^d 
the milk of grazing animals. This is chiefly to be attributed to the fact th^t 
the fodder comes less in contact with the udder in the stall than does the 
grass in the pasture. A closer relationship exists, in the case of sta1J-^d. 
cows, between the milk and litter floras than betw^een those of the in& 
and the fodder. 
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67 - The Composition of Ewes* Milk Soldi in Hungary (i), — biro, gosztav in 

KisefUtugyi Koxlemenyek, Year XVI, No. 5» Pp. 656-663. Budapest, Sept.-Oct. 1913. 

Considering that in the great plain of Hungary, besides cows' milk, 
ewes' milk is also a staple article of trade, the Municipal Ivaboratory 
of agricultural chemistr3^ of Kecskemet has undertaken the systematic 
analysis of the ewes' milk sold, in order to become acqtiainted with the 
approximate composition of whole ewes' milk. The greatest number of 
samples for analysis were taken without any selection at the local market from 
the mixed milk of the producers and of the retailers, whilst a very small 
quantity was taken when the control of milk was carried out. The most 
part of these control samples were compared with those taken in the sheep- 
folds, the latter generally containing a little more fat than the control 
samples. This difference was however very small (0.4 to 0.8 per cent.) and 
it may be attributed partty to the ordinary variations in the composition of 
milk and partly to the handling. 

The foEowitig table shows the average composition of the whole ewes' 
milk sold on the Kecskemet m^-rket between April and August, and the 
extreme values of a series of analyses : 
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1 1.0406 

1.2649 

1 1.0355 

j ,■ 

! 22 98 

10.45 

13-^2 

0.88 

54.30 


6S - Complete Churning and Questions Connected with it. — Rosencrex, x,, f. 

iu iC. Lmdtbniksakademiens Haniilingar och Tidskfift, Year 1913, No. 4, pp- 354-275. 

Stockholm, 1913. 

The writer show’s that the completeness with which the fat contained 
in milk passes into the blitter cannot be ascertained with certainty by the 
faV content of the buttermilk, nor by the quantity of fat contained in the 
dry matter of the buttermilk, because both vary considerably according 
to the fat content of the cream and to the quantity of cream that has been 
taken from the milk. Thus the absolute quantity of fat remaining in the 
buttermilk derived from 100 lbs. of milk is the ohly e\ddeuce of the degree 
of churning which can be trusted. In Sweden it is considered that i pz. 
of fat in 125 lbs. of milk is the highest figure which should be found after satis- 
factory churning, 

''(t):See No. '5^5, 5, May'xgis.,;' 
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The writer mentions several wa3rs of calculating the percentage of 
cream obtained by skimming and the quantity of fat that remains in the 
buttermilk, and gives tables of the quantities obtained under different 
conditions. 

Among the factors which influence the amount of butter made ( Ausbut- 
temngsgrad), the temperature at which churning is done is the most impor- 
tant. Too high a temperature is usually the cause of cream being less 
completety transformed into butter ; it is especially so since the adoption of 
the combined churn and butter- worker, which allows churning at a relatively 
high temperature without an3’’ inconvenience to the quality" of the butter 
and the manner of treating it. 

” It has been proved by experiments that churning at a temperature of 
15® C. (59® F.) yielded 0.78 parts of fat in the butter-milk from 100 parts of 
milk, against 0.40 parts found after churning at C. (5i.8<^ F.), that is 
4 % lbs. of butter in 100 gallons of mill^. 

Nevertheless, C. (51.8 ®F.) is not alway^s the most favourable tem- 
perature for complete churning. Only a careful control of churning in 
every particular case will reveal the most suitable temperature. In general 
this temperature must be lower, the less the cream has been cooled before 
ripening, the higher the temperature of ripening, and the more the fat; owing 
to its chemical composition, lacks cohesion. 

Even in those cases in which cream ripens at a temperature as low as 
10 to 130 C. (50 to 55.4^ F.) the temperature rises to such a degree during 
the process of ripening, especially in hot we.ather, that it is necessary in 
view of complete churning to cool the cream before straining it into the churn. 

If the temperature ot the cream has to be lowered by only 2 to 4^ C. 
(3.6 to7.2<^ F.), direct cooling by means of ice is the most suitable. About 
20 lbs. of ice are required to cool 500 lbs. of cream at 570 down to 52® F. 
Of course the ice used for this purpose must be made with pure water, 
free from germs, preferably pasteurized water ; this must also be without 
chemical impurities, especially salts of iron. In cases in which no ice 
machine is avaiiabe, the best and cheapest way to make artificial ice is by^ 
placing a pan filled with water in a mixture of 100 parts of natural ice, 

' 10 parts of coarse salt and 30 parts of water. The writer describes a simple 
apparatus for making ice in this way, by means of which he has obtained 
66 lbs. of artificial ice by using 100 lbs. of natural ice. 

Experiments have shown that the quantity of fat remaining in the; 
buttermilk during churning was the same whether the cooling was performed 
by an ice bath or by ice being placed in the cream. 

In order to obtain complete churning, some dairies, instead of GooHng 
the cream, skim the buttermilk ; by this method the amount of fat remain- 
ing in the buttermilk has been diminished from 0.79 to 0.46 per cent. The 
skimming has to be carried out at a low temperature, in order to avoid the 
coagulation of the buttermilk, which would reduce the separation of the fat 
to one-half or one-third of what couold be obtained by the usual machine , 
separating. Besides, the salts of iron give the butter a bitter taste. Mixing 
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the cream skimmed off from the buttermilk with normal cream, as is com- 
monly done, results in imparting a metallic taste to aU the butter. 

The !^at content of the cream is also important for the completeness of 
the churning. Very poor and very rich creams are less completely churned 
than average ones. 

It is supposed that if pasteurized cream allows of less complete churning 
than another cream, it is due to the amount of work to which it has been 
submitted, especially in the pasteiirisers, which cause the cream to rise and 
whose stirrers revolve at a very high speed. This observation has been con- 
firmed by experiment, for the greater the quantity of cream that could be 
treated by the pasteurizer in a given time, the more complete was the 
churning; on the other hand the speed of the stirrers had no effect 
whatever. 

The extent to which the churn is filled also exerts an influence, at least in 
the rotary churns {barrel chums). The chinning was less complete when 
the churn was less full, especially when the cream had a high fat content. 

The writer lastly points out that among the large mechanical churns, the 
Danish churn and the modem combined churn and butter-worker also give 
a good complete churning; nevertheless, the former requires more scrupulous 
care in the handling than the latter. On t^e other hand the combined chum 
and buttei -worker, when it is not quite full and when the cream is very rich, 
may give a less complete chxiraing owing to the fact that it is more difficult to 
chum completely the cream which adheres to the projecting blades, to the 
axle, etc. This difficulty is overcome if towards the end of the operation the 
churn is given a few tiurns in the contrary direction ; the washing is then 
more complete and the churning becomes satisfactory. 

69 - Promoting the Formation of Eyes in Emmentai Cheeses. - STEisncGEii in 

Schmmeriscke MUchmtung, Year 39; No. 88, p. i. Schaffbauseu, November 4, 1913. . 

“ The writer recommends, on the basis of practical experiments, the ad- 
dition of casolin to the rennet as a means of obtaining Emmentai cheeses 
well and uniformly provided with eyes and able to stand storage. Casolin 
is: found in trade; it is a mixture of acids which has no injurious effect 
. on the taste and fineness of the cheese, or on the process of making it. Cheeses . 
made with casolin begin to ferment in the warm cellar eight or ten days 
sooner than the others, and consequently the formation of the eyes begins 
sooner; it proceeds steadily and normally; after-fermentations in the 
cellar do not set in. 

The rennet is prepared as follows : the stomach is placed in a suitable 
vessel and 300 c.c. .of whey at 30® C, (86® F.) are poured over it ; 2 to 4 c. c. (ac 
cording to the eye formation desired) of casolin are then added and the mix- 
ture is stirred and kept for three hours at 30® C., shaking it every nowand 
then. Then the usual amount of whey at 30® C. is added and the rennet is 
kept at the temperature required by circumstances. The rennet thus pre- 
pared is of perfect composition ; it does hot present floating pieces of 
^pmach, nor has. it any bad sm^ or ta^te. It possesses mostly ah ! 




StrOiLR 

INDUSTRY. 


130 SUGAR INDUSTRY 


of 30 degrees, and when the casolin has been aded in a proper quantity, 
it never causes swelling or ropiness of the cheese. Casolin keeps good for 
a long time. 

70 - The Use ol Hydiosulphites in the Manufacture of Beet Sugar, Marcus, p, 
jm des Fohncants de Sucfe, Year 54 , No. 47, p. i. Paris, November 19 , 1913 . 

This paper is not a complete study of the whole question. The writer 
limits himself to the demonstration of the advantages realized at the sugar 
factory of Port-Salut-Verberie by the use of hydrosulphites at tiie com- 
mencement of the work of purification. 

. This operation costs about id per toa of beets, and allows of a saving 
of 30 per cent, on the limestone and 32 per cent, on the coke ; there follows 
a conesponding decrease in the scums, in the loss of sugar in the cake, of 
the water required for washing it and in the expense of the filtering mass 
m the press fflters. Calculated per ton of beets, these savings work out as 
follows : 


StOttC and coke 3 

Sugar in the scutais i % 

Water (economy of fuel). * t 

Filters % 


$y2d 

Accouut should also be taken of the more rapid evaporation and of ' 
the almost complete suppression of indmstations, which involves an economy 
of fuel. But it is^only in a well-conducted factory that hydrosulphites 
can be of use. " 



PI.ANT DISEASES 


GENERAL INFORMATION. 


•ft - Hodifieation of the laws on Phylloxeta Control in Itaiy. — i,eggedei26giu- 

gno 1913, n. 786, die approva modificaEioni al testo tinico delle legg^ 6 giugno igoi, 
355, e 7 liigHo 1907, n. 490, approvato con R. decreto 17 maggio 1908, n. 343, 
sai Consorzi di difesa della vittcultura j ed al testo unico, emanate con R. decreto 
4. marzo 1888, n. 2552 (Sejie 3*), delle leggi intese ad impedire la diffusione della 
fillossera. — BoUettino del Minisim di AgricoUurat Indttstm e Commercio^ Year XU, 
Vol. il, Series A, Part 11-12, pp. 338-340. Rome, September 13-20, 1913, 

Art. I . — The Antiphylloxera Societies, constituted in accordance with 
Arts. 2, 3 and 4 of the laws of June 6, 1901 (No. 355}, and July 7, 1907 
(K0.490), may benefit by loans repayable in 25 years fox the purpose of ena- 
bling them to establish nurseries for the production of American stocks 
with which to reconstitute vineyards attacked and destroyed by phylloxera. 

The Ministry of Agriculture, Industry and Commerce, sh^ fix, ac- 
cording to the report of the Consultatiye Commission on Plant Diseases (i), 
the amounts to be granted to each Society or Federation of Societies. 

The necessary funds for the loans will be furnished by the Treasury of 
Deposits and Loans ('* Cassa Depositi ePrestiti ’*) at an interest not esc^- 
ing 4 per cent., and they shaD not exceed 3 million francs a year, or a sum 
total of 16 milKons. 

The budget will include a special clause dealing with the grants of the 
Tte^uty of Deposits and Loans jJaced at the disposal of the Ministry of 
Agriculture for the purpose of loans to the Sodeties. The budget of the 
Ministry of Agriculture shah also indude a corresponding danse concerning 
the payment of the loans to Sodeties after due approval of their work. 

Any balance remaining at the end of a year shall be carried forw^d 
to the following year's account 

Art. 2. — The interest on the loans shah be paid to the Treasury of 
Deposits and Loansin July of each year by the Ministry of Agriculture, who 
wih enter it in a special dause of the budget 

(t) See'Nd. 413, B, Bzh, ipi. 
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Seventy-five per cent of the anunities is charged to the Ministry of Agri- 
culture and the remainder to the borrowing Societies, whose contributions 
will be guaranteed by assignments made over to collectors. To be entitled 
to the loan, the Society must undertake to pay according to Art. is of the 
law of May 17, 1908 (No. 343), for 25 years the contribution which shall be 
at least equivalent to the amount of the annuity due to the Treasury. 

Art. 3. — Societies of any particular province or district may combine to 
form a Federation. These Federations may in the interests of Societies 
requesting it, negotiate loans according to the conditions of the preceding 
articles. Each Society will make its own pa3rments by means of assign- 
ments according to Art. 3. 

Art. 4. — For three years after the law has come into force, the 
Federations and Societies may obtain from the Ministry of Agriculture 
reimbursement to the extent of tv- o-thirds of the cost of the American vines 
distributed to their members for the reconstitution of vineyards destroyed 
by phylloxera. 

Art. 5, — The Federations of Antiphylloxera Societies of each Region 
may nominate, subject to the approval of the Ministry of Agriculture, 
a technical agent for the direction of protective measures for the vineyards 
of the Region. \ 

The Federation shall be directed by a Regional Committee composed 
of three members; one appointed by the Provincial Deputations, a second by 
the Antiphylloxera Societies, and the third to be the technical agent. The 
Minister of Agiculture may, when he considers fit, appoint a special delegate 
to represent him on the Committee, who has the right to vote. 

The Provincial Commissions shall consist of three members : one nomi- 
nated by the Ministry of Agriculture, a second by the Provincial Deputa- 
tion, and the third by the Antiphylloxera Societies. The administration 
of each Society shall be in the hands of a Commission of five members. 

Art. 6. — To provide for the expenses anticipated according to Art. 2 , a 
special clause will be included in the budget of the Ministry of Agriculture 
for 1913-14, granting the sum of 192 000 francs for each financial year 
until a sum total of i 536 000 francs is reached. 

To meet expenditure anticipated under Art. 4, a grant of 450 000 francs 
imder clause 50 of the financial year 1912-1913 in the budget of the Ministry 
of Agriculture will be made, beginning with the financial year 1913-1914. 

Art. 7. — No indemnity will be paid to proprietors for vines destroyed 
in infeed and protected zones; the latter may not be more than 10 metres 
(33 width. ' 

At the same time the Ministry of Agriculture may grant special subsidies, 
in accordance with rules to be fixed by an enactment, for the destruction 
of vines in -^neyards . belonging to small proprietors or cultivated directly 
by small tenants; 

Art. 8. — In the case of outbreaks over limited areas or threatening 
large areas of unattacked vines, the Ministry of Agriculture may on the sug- 
gestion of the Provincial Deputation appoint a bocal Commission consist- 
ing of five members representing respectively the Ministry of ^ Agriculture, 
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the Ministry of Finance, the Provincial Deputations, the Antiphylloxera 
Society and the vine-growers in the infected district. This Conunission 
is responsible for anangmg and carrying out the preventive measures. 

The Ministry of Agriculture may delegate to it power to destroy infected 
and protected zones. 

In the provinces possessing Antiphylloxera Societies, the Provincial 
Commission assumes the above-mentioned powers. The President of the 
Sodely in the infected region and the Provincial Councillor will take part . 
in the proceedings of the Commission. 

The expenses incurred in the destruction of vines under these circum- 
stances shall be provided for by the Ministry of Agriculture, to be reimbursed 
in the proportions of 40 per cent, by the province, 10 per cent, by the Society, 
and 50 per cent, by the State. 

The repayment of the sums due to the Treasury by the province and the 
Society wiU ^ effected by assignments to their respective collector A 

Art. 9. — This deals with the powers of the government to regulate 
various conditions concerning the laws affected. 
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72 — Faihal Damages ot Frost on Wmter Geiesh lesemblii^ Damage b; Wild 

AsiniftlSo — Zimmermann ’ll ZeitsMft fur Pfimmtkrmkkeiten, Vol XXin, Part 6, 

PP* 332-334» piates IV- VI Stuttgart, 1913 . , 

The Geman Stations of Phytopatholcgy frequently receive in wintei 
spedmens of winter grain (chiefly rye) supposed to be damaged by wild 
animals, in particular rabbits. Such plants are generally found to be in the 
last stage of a leaf disease induced by frost. 

The action appears to be as follows : in periods of frost without much 
snow, parts of the blade (generally the tip) become discoloured by destruc- 
tion of the chlorophyll, and eventually die. If the weather is damp, fungi 
such as Sepkiria and Cladosporium develop on these parts and may invade 
the healthy tissne to some extent; but in dry weather the diseased parts 
shrivel up and drop o6, thus producing an effect similar to nibbling hj 
rodents. 
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developed well owing to early sowing or to the frost coming late. Crops 
on light soil s^m to be more susceptible, while rye after rye or oats seems 
not to recover so well as after other crops. 
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BACTERIAL AND FUNGOID DISEASES. 

73- Tbe Oeeuirence of Bast Spores in the Interior of Wheat and Barley 

GfeIbS. “ Beauvekie, J. in Comptes K&iidus hebdomadaires des simoes de PAcademte 

des Smnc0s^ 1913, 2nd Half-year, Vol. 157. No. 18 {Nov.3, 1913), pp. 7 ^ 7 - 790 > Paris, 1913. 

Continmng the observations made in 1912 (i) in the district of Beynost 
(Ain), the writer found large numbers of cereal grains containing the mycelium 
or uredo and teieuto-sori of rust. To detect their presence in wheat grains it 
is necessary to cut sections, since the fungus is localised more or less deeply 
in the pericarp and parenchyma of the groove. The writer has been able 
to show that the mycelia and spores belong to Pmcinia graminis. 

All the sk-rowed barleys examined showed the presence of uredospores 
of P, gliimarum in rows between the veins of the pale ; the sori actually deve- 
lop on the inside of the pales, but owing to the fusion of these with the 
pericarp they come to lie within the grain and are turned towards the interior. 
In the case of two-rowed barley P. glumarum was found on the stems, while 
the ears remained free. The writer has observed a similar attack on Bromus 
mollis 2LndAgr(^yrum,hutth.t son wrere not as readily visible to the naked 
eye as in the case of barley. 

In all cases wtee the caryopses were, attacked by the mycelium, it 
was observed that this did not vspread into the albumen or the embryo ; 
it appears to be stopped in its progress by the tough membranes surround- 
ing the aleurone layer of bare caryopses and by the adjacent epidemal 
layers of the pale and pericarp in covered grains. It is only when this 
protective layer is broken (as in threshing) that the mycelium can penetrate. 

The writer is thus led to infer that on all fruits of Gramineae attacked 
by Puccinia the sori are turned towards the interior. The dehiscence of 
these sori can only take place as a result of the destruction and decompo- 
sition of the layers of cells covering them .rthis only takes place by bacte- 
rial or other decomposition after the seed has germinated. 

Finally it appears that the occurrence of rust spores within the caryopsis 
may be of considerable practical importance from the point of view of the 
spread of the disease. 

74 '^ Contribution to the Biology of Nakei Smut of Barley (Ustilaga nuda)* 

*— J. andl SCHiKORRA, W. in Bmchie der dmischen batmischen Gesellsckafi, 

Vdl. XXKXt Part 7, pp. 336-339, i fig. Berlin, 1913, 

This is a preliminary communication of the results of researches into 
the biology otf naked smut of barley begun by Broili at Jena and continued 
by him at Bromberg in collaboration with Schikorra. 

Sections of caryopses, when treated with chloral hydrate, immediatdy 
show’' the presence or otherwise of the fungus. Out of 409 caryopses from 
ears artificially infected, 162 showed the presence of mycelium. 

(i) See No. 879, B. July 1913, {£d,). , 
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Broiii had already observed that on ears artificially infected the glumes 
very often became partially separated. In 1913 this was used as a basis 
of selecting grains suspected of infection : of 21 selected grains, 13 produced 
smutted plants. With commercial seed it has been possible by using this 
character to reduce the percentage of infected plants from 2.3 to 1.6, as 
shown by field trials in 1913. 

The distribution of mycelium in the seeds and seedlings was worked 
out by staining microtome sections with gentian violet and methyl orange. 
These researches have shown that the myceEum in resting and germina- 
ting seeds' is especially abundant in the region of the scutellum, but is also 
present in various parts of the embryo. 

To induce growth of the dormant myceUum in the grains, portions of 
tissue as nearly sterile as possible were sown onto potato media and nutri- 
ent agar and gelatine. Pure cultures were obtained from all. The cultures 
from diSerent grains all produced the same characteristic growth of 
the fungus. Inoculation experiments were undertaken to confirm its 
identity with the original sinut: potato cultures were used for inoculating 
various parts of the growing stems, and the pistil during flowering. The 
identity of the fungus was also confirmed by observations on the nuclear 
condition of the cells, which were found to correspond with that given by 
Rawdstcher for UsHlago Maydis. 

On the duration of vitaEty of the fungus no new information has be^ 
obtained. The attack of the disease on the arop of Bethge II barley sown 
at Bromberg in 19x3 from the seed of the 1908 harvest appeared in the 
same percentage (2.3) as the crop of the same seed sown in 1909. 

The method of inducing growth of the quiescent myceEum in the caryop- 
ses will be useful in testing the action of means of destroying smut; it 
is thus easy to determine if the mycelium has been damaged or kiEed. 

75 - Cicintiobolas sp. Parasitic on Apple Mildew (Oidium f$rinosum).^ 

Obersteix, 0. in Zeitsckrift /fir Pfianmkranhheitm, V0I. XXIlI, Part 7 , pp. 394*596, 
Stuttgart, November iS, 1913. 

After enumerating the 'species of Cicinnoholus described in previous 
years as parasitic on other injurious fungi — Cicmnobolu$ sp. on Sfham- 
ihem mors-mae (i), C. Cesatii i Euonymi on oak mildew (2), C. Kusmoi on 
Oidium sp., C. Ahdmo$chi on 0. AhelmozcU (3) —the writer records as new 
the occurrence in Prussia of Cicinmbolus sp. on 0 . fanmsum. This case 
was observed on apple twigs attacks by Oidium (4) in the districts of 
Bemsdorf and Trebnitz. 


(i) See No^ 300, B. jan, '19x1. ■ ■ 

(3) See No. 998, jB, ]^rdi 1911, 

(3) See No, 240, B. Jan. 1912. In addition to the above species, C. m 

Br<w?4! cf. No, 87S, B. JiUy 

(4) See No. 135^, Sept. igra. . (li*)* 
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76 — Diseases and Pests of Plants in Belgium in 1911 and 1912. — poskin, j , 

(Entomological S:rvice) auJ MARCiiAL, E. (Phytopathological Service). — Ministire de 

l^Agnculiwe et des Travattx publics, Office mml, Rapports d Communications, No. 7j> 

PP* 59-85, figs. 1-2. Brussels, 1913. 

The meteorological conditions during 1911 were quite different from 
those of 1912, the former year being hot and dry and the latter cool 
and wet. 

. Fungi, — In 1911 Umystis occulta was very abundant on rye ; 
Puccinia glumamm was more abundant on wheat than usual, while 
jP. graminis was only occasional on oats. In 1912 the percentage of six- 
rowed barley attacked by Ustilago Hordei was high, whilst U. Jemenii 
on barley and Puccinia graminis on oats were less abundant. 

Potato blight did not appear iniqii, but scab was prevalent, and the 
same may be said of heart-rot of beets. Owing to the heavy rainfall in 
1912 potatoes were in some cases blighted to the extent of 40 per cent, of 
the crop ; Macrosporium Solani was noticed in great abundance for the first 
time, without doing serious damage. The nearness of centres of infec- 
tion of wart disease (Synchyinum endobioticum), which has not yet been 
found in Belgium, induced the authorities to make known among farmers 
the characters of this serious disease. 

Endives suffered considerable loss in 1912 from Aecidium Lactmae- 
satvom. 

In 1911 Exohasidium Azaleae was common on azaleas, and in 1912 a 
fungus identified as Pyremchaeta Bergmni on As'^distra, 

Sphaerotheca mrs-mae did not appear in 1911, but in the following 
year it almost everywhere completely destroyed the goosebery crop. In 
1911 Aecidium Gfossulariae was also common on Rihes and Gymnosporan- 
gitm Sahinae on pears ; Septoria piricola was rare. The Rhine disease 
of cherries, not yet well known, also appeared in rare instances. The exces- 
sive heat produced frequent scorching of vine leaves, especially in low 
badly-^ventilated houses. 

Lophodemium huchyspomm was recorded on Pinus Stfohus for the first 
time in 1912 ; it does not do much damage. 

Insects. — Roses were attacked by aphids, rosae and Ten- 

thiedinids. The attacks of Hyalopterm prmi, Myzus ribis and M. cerasi 
on fruit trees were perhaps worse than usual. Aphis mali 'ws.s unusually 
\> 2 L 6 ., vf}nit S€hiz(meura lanigera continues to spread 

M. Pbskin had already recorded that native oaks were seriously me- 
naced by Hetefognomon mridana, Coccus quercicola and mildew, especi^y 
on calcareous soils ; in the neighbourhood of Valenciennes, the Buprestid 
Agrilus UguUatus has also been very harmful. The following insects have 
been observed on Qmfeus palustfis: Trypodendron domesticum, Xyleborus 
dispar, Ips quadfipunctaiuSi I. quadriguttatus and Soronia gfisea. 

Mammdls. — Ranysz virus has been found efficacious against rodents, 
induding rats, in various places. , 
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77 - Inquiry and Observations on Straw Blight of Wheat <i) in the Department 
of Aisne, France, — GueRRapain, a. and Demolon, a. in journal d*A§ricuUure 
pratique, 1913, Vol. II, No. 44, pp. 566-567, i dg.; No. 46, pp. 627-630. Paris, 
October 30 and November 3, 1913. 

The writers have made a very general inquiry by. means of corres- 
pondents on the disease known as *'pietin” or '"pied noir '' (straw 
blight), which has for some years been so rampant as to cause alarm 
among the farmers of the Department of Aisne. In 1913 this disease 
reduced the crop by 5 to 10 per cent., and in some cases even 60 
per cent. 

The following questions were discussed in the inquiry : influence of 
climatic conditions, distribution of the disease, effect of soil and cultural 
conditions( season, density of sowing, varieties of wheat grown, manures), 
plants attacked, effect of the preceding grop, efficacy of copper sulphate. 

From a consideration of the information received from their correspon- 
dents the writers remark that, although no remedy has yet been found, the 
agriculturist is not quite defenceless. The following causes appear to 
favour the development of the disease : a) an abnormally mild winter ; 
h) excessive growth early in the season owing to early sowing, excess of 
nitrogen and the particular variety grown, etc. ; c) infection of the soil, 
chiefly where winter grain (especially wheat) is taken frequently: the ma- 
nure and the stubble contain the source of infection. 

On the other hand, the following factors tend to diminish the spread 
of the disease, either by protecting the plant against infection or by making 
it more resistant : a) early and hard winters ; b) not sowing the crop too 
soon: land which has been previously attacked should not be sown first; 
c) avoiding excessive growth of the. corn before winter: a dressing of super- 
phosphate and nitrate of soda may be given in the early spring; tho- 
rough ploughing-in of the manure and stubbie in preparing for wheat; 
e) in badly infested land, lengthening the rotation, taking some such crop 
as lucerne. . 

There is little probability that any practical remedy can be found. Ac- 
cording to the writers it is better to adopt preventive measures, which 
will be easier to carry out when more complete knowledge of the mode 
of infection has been obtained. 

fB T SWbam ffavidum. Parasitic on Cofiee, and its Systematic Position,— 

Matib£Anc, a, and Ranged, E. in Ccmptes rmdus hebdpmadaires des s^nces de l*Acad.Smie 

des Sciences, 1913, 2«6 Half year, Vol. 157, No. 19 (Nov. 10, 1913) PP.S58-860. Paris, 1913. 

Stilhum flmidum Gooke is well known throughout tropical and sub- 
tropical America as the cause of roundish dry spots on the leaves of coff^. 
The writers have recently studied tHs fungus in the neighbourhood of 
Rio de Janeiro on coffee and other plants {Eriobokya japonica and wions 
Melastomaceae, Cotnpositae and Rubiaceae). There is little doubt that 
Si occurs naturally in the forests on various shrubs. Tins origin 


(i) See also No. 731, B. April 1912 and No. 1103 B. Sept* 1913. 
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explains the local distribution of the fungus, which in Brazil occurs chiefly 
in the coastal regions, where it finds the heat and moisture necessary for 
its development. 

x^ll attempts at classification had been unsuccessful owing to the steri- 
lity of the fungus. In moist chambers the writers have at last obtained 
fructifications of a typical Agaric, the characters of which refer it to the genus 
OmpkaMa \ it apparently constitutes a new species (0. fiavida). The 
resemblance in colour and the position of the basidiomycetes on the edge 
of the spots, as well as the occurrence in some of the spots of all interme- 
diate stages between Stilhum and Omphalia, lead the writers to consider 
that the former is merely an abortive and sterile stage of the latter. The ab- 
sence of reproductive organs in the sterile form is compensated by the vege- 
tative grov/th of the cells of the atrophied pileus, which becomes loose and 
may attach itself to other plants. This is their ordinary method of repro- 
duction ; the Omphalia forms alw’'ays require very damp conditions, such as 
must be rare even in forests during the rainy season. The persistence of 
great hu 3 iudity is not the only condition requisite for the development of 
the Omphalia fruits: it seems that they only develop on the edges of fresh 
spots, that is to say in the parts in which the mycelium is young and well 
nourished. 

79 — Fus^ium bulbig^Bum Bulbs. 

GafdmSi KeWj Bulletin of Miscellaneous Xnfoffnatiofi, No. 8, pp. 307-309, I platd 

EonOon, lyis- 

This disease w^-as first observed on Narcissus bulbs three years ago, 
but did not cause serious damage until this year. The fungus which de- 
stroys the interior of the bulbs was first described in 1887 as Fusarium biilhi- 
,genum Cooke and Massee, but it vras not considered a parasite. 

The first symptoms of the disease are yellowish spots which grow in size, 
become brown and develop pale salmon-coloured specks, at first gelatinoue 
and becoming brown and dry on exposure to the air. These specks are 
the spore masses of Fusarium, which spread the disease to neighbouring 
plants. The mycelium of the leaves grows downw*ards into the bulbs, 
where it develops rapidly in the fleshy scales. The first symptoms of 
attack in the bulbs are found rotmd the neck, but the whole bulb soon be- 
comes tmiformly browm in colour. A delicate white mycelium is formed on 
the seiales, in which are embedded the chlamydospores. The characteristic 
conidia of Fusarium also appear. The complete destruction of the bulb 
is soon completed by saprophytic fungi {PenicilHum) and insects {Rhahdites). 

The chlamydospores set free by the decay of the bulb germinate in 
the soil and produce secondary spores which infect the leaves of narcissi 
in the following spring. 

Young leaves inoculated with the spores showed signs of the disease 
in six days, and the s3nnptoms spread with the growth of the leaves. Myce- 
lium was found in considerable quantity in the tissues one week after infec- 
tion. It sems very probable that infection of the young leaves takes place 
by means of the secondary spores produced by the chlamydospores and that 
the successive infection of the lower parts of the plant and the bulb takes place 
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from spores washed down from the diseased patches of the leaves. Chlamydo- 
spores are also found abundantly in the leaf tissues. The spread of the 
disease may be effected in two different ways : either by spores of the fungus 
contained in bulbs only slightly diseased, or from infected soil. 

The disease is well known in Holland, audit has probably been re-intro^ 
duced into England in imported Dutch bulbs slightly infected. 

8o - The Rotting of Bunches of Grapes produced by Phoma sp., in Algeria. 

— Trabut, E* in Bulletin apicoU de VAVJne et de la Tunisie, Y^ar 19, No. 17, 

pp. 341-342. Algiers, September 10, 1913. 

In 1913 a serious disease broke out in a vineyard at Tenes (Algiers), 
causing the entire withering of the bunches ; the disease first appeared on 
the colouring fruity and continued to develop after the fruit was ripe, 
causing a large portion to wither up. The petioles were also attacked in 
some cases, showing first a Tvhitish tinge, then darkening ; the leaves then 
dried up and fell off. The shoots and fruits were sprayed with copper 
sulphate several times, but without result. 

On examining the tissues at the origin of the peduncle, the writer found 
a fungus wnth large spores easily recognised as a species of Phoma, resem- 
bling Coniothyrium Diplodiella, which causes white rot. Thus the writer 
attributes the damage to a specialised form of white rot. The fungus evi- 
dently causes a withering of the bunches by checking the flow of the sap. 
No trace of the parasite has been found on the leaves, but it is very probable 
that it attacks the petioles. This particular form of white rot is remarkable 
in that it does not attack the frui^, v/hich simply wither. 

More detailed study is required to determine the exact importance of 
this disease, its causes, and suitable means of preventing it. 


PARASITIC AND OTHER INJURIOUS FLOWERING PUNTS. 

81 - On the Germinating Power of Seeds of Orobaacbe cremia after pas- 
sing through the Digestive Tracts of Cattle and after Fermentation in the 
Dung* — Morettini, a, in Stazioni spenmentali agrarie italidne, Vol. 

Rati 9, pp. 599-606, Modena, 1913. 

. The writer has conducted experiments at the Royal Institute of Experi- 
mental Agriculture at Perugia, on the seeds of, Orobanche ermata, which does 
a great deal of damage to beans in the centre and south of Italy (i). The . : 
object of these researches was to determine : a) ii the seeds can resist the 
chew^ing and digestive processes when eaten by cattle ; b) if the germinating 
power of the seeds is affected in the subsequent action of the dung and ' 
■.litter. 

From the results of experiments carried out from 1911 to 1913, the writer 
concludes that the germinating power of the seeds is not affected in 

(1) See No. 867, B. May 1912 and No. 136^, B. ^ ^ ' 
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passing throngli the digestive tract of cattle when eaten with ordinary 
forage, the majority of the seeds being expelled within 12 to 48 hours after 
ingestion. On the other hand they lose their power of germination when sub- 
jected to the fermentative changes of the dung. They are also affected 
similarly when immersed in the liquid manure. 

The destructive action of the dung is equally efficacious if the seeds 
are mixed with it when it is already partially decomposed. In actual prac- 
tice,, therefore, decomposed dung is not an agent for dispersing the seeds 
as is the case with fresh dung. Thus there is no danger from throwing the 
fruit capsules of Orobamhe into dung heaps that are well conserved, though 
their destruction by more certain means is always preferable. 

The writer concludes that, considering the anatomical and physiolo- 
gical affinities among the better knowm species of Orobmche, similar means 
may be adopted for destroying the seeds of the other species parasitic on 
crops. 

82 - Fagopyram taiaricum as a Weed among Buckwheat in Vohynia (Russia), 

— Kajmesky, K. in Wis&ensc}yifiUches Comife des landwirtschaftlichcn Ministerium, 

Buildin fiir angewandte Botanik, Year 6, No. 7, pp. 496-497. St. Petersburg, 1913. 

In the summer of 1912 the writer observed Fa^opyrum tataricum (i) 
as a fairly abundant weed in fields of buckwheat in Volhynia, though the 
species had not been definitely recorded before from the district. It seems 
very probable that it has been imported into this district, as into other 
parts of Russia-in-Europe (Chernigov, Kursk, Yekaterinoslav, Kherson, 
Don) , though it is indigenous to Siberia. 


INSECT PESTS. 

oEEfERAums. 83 - First Annual Meeting of the “ Deutsche Gesellschaft fiir angewandte 
Entomologie (2) — Communicated to the Intermthml Institute of Agn&ultim, 

The German Society of Applied Entomology Deutsche Gesellschaft 
fiir angewandte Entomologie *^) held its first annual meeting from the 
, , 2ist to the 25th of October, 1913, at Wurzburg, Bavaria. 

^ By invitation of the German Pomological Society, Eisenach (Saxe- 

Weimar), was chosen as the place for the next annual meeting of the Society. 
The presidency of Doctors Escherich, Schwangart and Heymons, hitherto . 
provisional, was confirmed at the meeting, and in addition Doctor Winter 
of Frankfort was appointed secretary’’. A special commission was appqin- 
ted for studying questions relating to the organization of Applied Ento- 
mology in the different branches of agriculture, colonial entomology and 
medicine, as welt as the breeding of beneficial insects. 

A considerable sum was contributed towards funds for the maintenance 
■/ of travelling research studentships. 

{Ed,), 

[Ed,], 


(1) See also No. 1401, B, May 1911. 

(2) See No- 890, B, July 1913. 
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84 -- Bacillus GortynaCi B, Pyramsis / and B. Pyrameis //, parasitic 

on the larvae of Gortyna pchracea and Pyrameis cardui.{i) — pail- 

lot, A. in Conxptes midus hebdmadaires des seances de VAcademie dts Sciences^ 1913, 

2nd Half-Year, Voi. 15?, No. 15, pp. 60S-611. Paris, October 1913. 

The writer describes the morphological and cultural characteristics of 
three new bacilli, isolated from the tissues of the hiv 2 Lt(AGoHymochracefl- 
and Pyramis cardui. The former caukd a small epidemic amongst the 
larvae in May 1913. There is little to- distinguish the diseased larvae 
in the early stages, but in the later stages the movements gradually be- 
come weaker ; after death the body decomposes forming a blackish mesl ‘ 
Inoailation of healthy larvae with serum contmuing the bacilli from 
diseased ones does not always produce infection, though it is always 
successful with the larvae of Lymantria disbar. 

85 - climatization of Novius cardiaaJis in B^nce. - marchal, Paul 

iu Cmptes rendus h^domadams des seanus deVAcademie des Sciences, 1913, and Half- 

year, VoL 157, No. 15 (Oct. 13, 19x3), pp. 561-564. Paris, 1913. 

The writer gives the results of the campaign of 1912 in the South of 
Prance (Alpes-Maritimes) under the Direction of the Scientific Service of the 
Ministry of Agriculture for the Control of I eery a pmhasi {2) by means of 
"Nonus cardinalis (3). 

A succession of supplies of this ladybird was obtained by the Paris 
Entomological Station from Italy, Portr^al and the United States. Targe 
numbers of these insects were bred in cages and some looo individuals , in 
difierent stages of development were placed in boxes or metallic tubes with 
fairly large holes and hung on various plants (Aurantiaceae and om^ental 
shrubs) attacked by the scales towards the 15th of August. 

By the end of September they had become acclimatized. At the end 
of 1912 they had spread over all the infected trees, and in the garden in 
which the first batch had been distributed the scale was entirely destroyed. 
The development of both insects was arrested during the winter. In the 
follawing spring the scale insect broke out again. Fresh colonies of the lady- 
birds were distributed and in July and August they had so reduced the scale 
insects as to be short of food. However, a sufficient number survived to 
check a fresh outbreak of the scale in the early part of October. 

The writer considers that this scale is now completely under control in 
tie South of France owing to the acclimatization of Novim cardinalis. 

86- Ihlarious In^ts andOther Animals observed in Ireland daring the Year 19 ^. 

- Carpenter, George H. in Economic 0 / Royal Dublin Society, YoLllf , 

No, 6, pp. ‘>9-104, figs, 1-9, plates X-XI. Dublin, 19x3. 

The writer gives an account of insects observed as injurious to crops 
and forest trees in Ireland in 1912. 


■(i) See No. isoSV'P* Nov. ; 1913, {Bd,), , ' 

■ .'3) ,See',No. 621,.' S.; May 19x3; No.., 891’, 'E.'^ Nos, xoip and; 1013, 19x3,, 

'{3) See Nc. 891, B, Jialy'igis. ' ''‘'.''-V ' ' 
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8/ - The Serpentine Leaf-*miner {Agromyza pusiHu) iniuriows to Alfalfa 

and Other Crops in the United States. - wbbstkr, f. m. and parks, t. h. 

in The Journal of AgricuUmal jReseatchf Vol. I, No. i, pp. %s. i-i7» plate 5 . 

Washinaftou, October X 9 i 3 » 

Agromyza pusiUa is a minute yellow and black fly and was described 
in 1830 as occurring in Central Bnrope, but without definite locality or host 
plant. The habits of the larvae of this insect, as leaf-miners of clover, 
have long been known both in Europe and America. With the rapid in- 
crease of alfalfa culture in the United States, especially in the irrigated sec- 
tions of the West, the damage of this insect amongst forage crops has been 
more frequently brought to the attention of the Bureau of Entomology and 
it has been the subject of investigations by several members of the Sec- 
tion of Cereal and Eorage Crop Insect Investigations during three years* 

As a result of recent research, the following species are considered sy- 
nonymous with A . pusilla : A . pumila Meig. , A . strigata Meig. , A . exilis Meig* , 
A.amoenaM&i%., A. ptiella Meig., A. pusiolAeig,, A. ofhona Meig.,i 4 . blanda 
Meig., A, diminuta Walker (?), Oscinis trifodi Burg., Oscinis brassicae Riley* 

It is generally distributed throughout the United States, having a wide 
range of food-plants. It also occurs in Europe, but on fewer host-plants. 
In the larval state it is commonly found in alfalfa fields during the summer* 
The larvae injure the foliage of the plant by burrowing between the mem- 
branes of the leaf and devouring the parenchyma. The injury takes the 
form of a serpentine mine which endrcles the leaf, gradually widening as 
the larva increases in size. Leaves of white dover and frequently of young 
alfalfa often have the entire cellular tissue devoured, leaving only the two 
membranes. Usually only one larva is present in each leaf. 

The injury from this insect is greatest in the south-west, where the dis- 
coloured leaves, which in severe cases become brown, are sometimes 
present in sufficient mumbers to lower the quality and grade of the hay* 
The injured leaves can be found in the fields from May until November, 
the larvae continuing to feed until killed by frost. In Florida the larvae 
continue feeding throughout the winter. 

The insect hibernates in the puparia beneath the surface of the soil 
at the base of the plants. In latitude 40^ there are five or six generations, 
and the number varies with the length of the growing season. Generations 
overlap 1^0 such an extent that all stages can be found in the fields during 
most of the stimmer. 

During the hottest part of the summer the larvae are usually found in 
thcKse jdants protected from the direct rays of the stm, and in the arid south- 
west the insect almost completely disappears from the fields during this 
period, reappearing again in September. 

The eggs are deposited in the leaf tissue and inserted inp^^^ttifp . 
identical with those made by the adult in feeding. The period of 
tion during June is about four days. The larval period lasts the mme 
length of time, during which the larvae confine themselves to one leaf each 
and feed day and night. In the Eastern States pupation occurs entirely 
in the soil, while in the arid Western States it usually takes place in the 
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larval chambers of the leaf, and is of ten days* duration in June. Thus the 
average period of the complete life cycle is 23 days. 

Besides alfalfa, the following field crops are subject to attack ; clover, 
cowpeas, rape and cotton. 

Other species of Agrornym have similar habits and are easily confused, 
A, angulata Loew, ^1. cogmlletti Malloch, A, virms Toew and A, melam- 
pyga var. marginalis Malloch, well-known parasites of timothy, wheat, oats 
and grasses. In these attacks the mine usually extends the entire width 
of the leaf and kill the plant if it is very young. 

The larvae and pupae are liable to the attack of numerous parasitic 
insects, which are highly efficient in keeping the pest under control ; but 
these parasites are less numerous on the approach of cool weather. They 
are as follows: DiauUnus begini Ashm., D. welsten Cwfd., Chrysocharis mm- 
liei Cwfd., C, pmksi Cwfd., Derostenm arizonensis Cwfd., i). diastaiae How., 
Z>. pmctiventris Cwfd., D. pictipes Cwfd., Z). vanpes Cwfd., DauUmpsis oal- 
lichroma Cwfd., DauUnopsis sp., Cirrospihs fiavoviridis Cwfd., Cifrospi- 
hts sp., Zagrammosoma muUipUcata Ashm., Closterocerus %tahemiz Cwfd., 
Pkuratropts rugosUhorax Cwfd., Eucoila hunteri Cwfd., Sympiesis sp. (?), 
Pi$romahs sp., Opius agromyzae Vier., 0. aridus Gahan, 0. brmneipes 
Gahan, 0. sutwalis Gahan, Triphleps sp. and Erythmeus sp. 

Many of them are very widely distributed and attack more than one 
species of leaf-miner. 

Frequent cutting of alfalfa kills the larvae in the leaves and does much 
to protect this crop. This method should be followed where the injury 
becomes serious. Deep autumn or winter ploughing is. advocated for an- 
nual forage crops and cereals, in order to bury deeply the hibernating pupatia 
located near the surface of the ground. 

sa - The Metallie Flea Beetle (HaHica pagma), a New Feet of Strawberries 
in Victoria (Australia). — french C. (Jhu.) in Th& journal of the Depatrtmmt pf 
AmeuUurc of Victoria^ Australia} VoU XI, Part , 10, p. 591* Melbourne, October 1913. 

Recently the strawberry crops in the districts of Wahdin and Evelyn 
have been seriously damaged by swarms of insects winch made numerous 
small holes on the leaves and young buds, causing them to wither, This 
insect has been identified by the writer as Ealtica pagam, an indigenous 
beetle formerly feeding on two other Rosaceous plants, viz, Acaem omm 
md A, Sangmsorbae or ** sheep bmrs 

This is an additional example of an indigenous insect leaving its natural 
host and attacking an introduced plant. The writer issues a warning of 
the dangers of the insect to other rosaceous crops (apples, pears, pliims, etc.). 

. Arsenate of lead is an effective remedy, but cannot be used when the 
plants are bearing fruit. Kerosene oil or benzole might be used to prevent 
an attack and the insects may be caught in quantities by shaking the plants 
over tarred boards. 
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89 — The Control of Voles in the Val di Chiana, Italy. — passerini, n. ana 

Marchi, C. in Atli della Reale Accadmia econmico-a^^yana dei Genr^oftU di Fimiae, 
Series 5, Vol X, Part 4, pp. 363-367, i fig. Florence, 1913. 

In the autumn of 1912, after the ploughing-up of some grassland for 
wheat, so many voles appeared as to endanger the crop. Experiments were 
made on voles in captivity by feeding them on maize poisoned with white 
arsenic, sodium arsenite or zinc phosphide (i) ; the latter substance was the 
most effective and was preferred in spite of its cost, a mixture containing X per 
cent, being sufficient to destroy the vermin within 4 or 5 horns. 

To avoid poisoning fowls, the mixture was placed between two tiles 
bound crosswise by pieces of wire. This method gave very good results, 
as dead voles soon began to be found in the fields ; on digging into the 
burrows, many more were found, as many as 20 in a single burrow. 
The treatment was extended and the voles entirely exterminated. This 
method is very economical, since the traps are protected from rain ; in this 
case they were left in position from November to March. 

A larger number of traps was placed in the badly infested region, and ■ 
they were moved from place to place as the voles were destroyed. Each 
trap may serve for about 500 square yards, and the total cost does not ex- 
ceed IS 6fi per acre. 

The dead voles on the surface of the fields attracted large numbers of 
kestrels, which devoured them leaving only the head and digestive 
apparatus. . • 


(i) See also No. 329, F. Match 1913. 
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Province of Cordoba. — Bordering on the west the southern part 
of the province of Santa F 4 and the northern part of the province of 
Buenos Aires, there is a vast ejctent of plains belonging to the province of 
Cdrdoba, which is in reality the continuation of that which forms the two 
neighbouring provinces already described ; that is to say that in the pro’ 
•wnce of Cordoba in the neighbourhood of the two above-mentioned 
provinces the same kinds of soil are found. They are in fact loams, sometimes 
rather heavy; further off they become sandy and Ihis latter character 
prevails in the whole of the south of this province. 

Tire total area of the province of Cordoba is estimated at 43000 000 
while the plain extends for about 34 700 ooO acres ; the rest is taken 
up the mountain masses of the north-west and. some salt areas in the 
hoim''' V. ' 

( In the part adjoining the provinces of Saata F6 and Buenos Aires, 
on an arria indtiding about 12 000 000 acres, it may be said that at pri^ent 
about one-quarter m under wheat and maize; oats are not much grown, and:, 
c^y 346000 acres are sown to flax. We give in Table IV tire andj^ 
td siane of the gbdd ^ils of this of the province tff Corboba. 

' ^he tmadty of fhe subsoil is inferior to that in the provinces of' Santa, 

t and Bnem^ Air^ and it diminidi^^ s in the part adjoining 

latter province; ^be impchtheable tiydr df z** tbsea ” existe al^:% ^ 
of this |flain, but in the eastern belt it occurs at a good 
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Xabi,e IV. — Analyses of Soils. Province of Cordoba. 
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50 feet) ; in the low-lying parts it comes nearer to the surface and even 
sometimes crops out, holding up the water of more or less important 
lagoons, all of them brackish. 

In the higher soils, where the impermeable tosca ** bed is at soine 
depth, the river water accumulating upon it forms an underground sheet 
of water, which keeps the overlying ground in a state of permanent 
humidity very favourable to the development of plants possessing deep roots 
and especially lucerne ; consequently this forage plants covers consider- 
able extents of land (3 700 000 acres in the whole |)rovince) . 

The soil is of medium tenacity or light, and therefore very easy to till ; 
it would dry out easily if it were not for the hunius which it contains in 
large quantities, . and which both increases the cohesion and hel})S to. 
hold a certain amount of moisture. With a nitrogen content sometime^; 
above 2.50 per rooo, these soils are very rich in potash and have also 
high phosphoric acid content* the lime content is low, exceeding 10 pet 
only towards the mountains. These are very fertile soils, suitable ‘all 
crops. 

In the rest of this plain, which is about 13 000 000 acres in extent ahd 
extends throughout the south of the province of Cordoba, the soil iijgenerslij^, 
sandy *■ soils with- per cent, of clay are rare,:7 per cent. being'M;avka8^ 
and in many cases it is as low as 3 p^ cent. The moisture 
dUe to the presence of the water table at a slight depth, alr^eady mentioned 
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above as eidsting in the east of this province, continues to appear on a . 
vast area on both sides of the Pacific railroad which crosses the southern 
part of the province approximately from east to west. On travelling by this 
line, one is surprised to see the enormous extent, often as far as the eye can 
reach, occupied by lucerne and interrupted by wheat and maize, the two 
latter together occupying an area of about 3 500 000 acres. 

From the above it will be seen that this is a region whose future Hes 
in mixed farming: breeding and dairying with cultivation of wheat and flax, 
the latter prevailing on the heavier land towards the east, while on the west 
and especially to the south stock breeding will prevail on account of the 
lightness of the soil. In the whole of this plain fruit-growing gives excellent 
results. 

A good deal might be said on the soils of the mountain region of this 
province, an important part of which is still covered by forests ; these are 
exploited in some localities, near means of communication, for charcoal 
and for fence-posts ; there are also considerable areas under cultivation. 
Some of these lands are irrigated, but a great deal more might be done by 
suitable' works which would allow the numerous watercourses descending 
from the mountains to be utilized. In general the soils are fairly cal- 
careous. Fruit does remarkally well, both for quantity and quality; 
vines also thrive in these soils, which are indeed suitable for .a number of 
crops, especially lucerne. 

National Territory of the Central Tampa. — To the w^est of the province 
of Buenos Aires and to the south of that of Corboba lies the territory of the 
Central Pampa, which is a continuation of the plains described above, with 
soils similar to those of the neighbouring provinces ; in general they are 
light and sandy, somewhat heayier in the part near the province of Buenos 
Aires ; in the southern part, however, they are very sandy and often 
shifting. 

This vast territory, extending over 36 million acres, bears cereals on 
about 2 ^ million, chiefly on the land in the east and north-east which 
prints more cohesion, but the full extent of the acreage which might be 
brought under ciiltivation is still difficult to estimate. The rest of this 
territory is almost all uncultivated it is studded with numerous clumps 
<Ak\g^oh^ txt^{Prosopi$ AlgaroUUa) occupying areas of var3dng extent. 
Towards the west there are many salt soils; indeed this western half 
: of the pain is within the arid belt of 200 mm. (8 inches} of yearly rainfall, 
which agriculture would not be possible without the aid of irrigation; 
Us fresh wy^ater, both, supertcial and subterranean, is completely lacking, 

; ;i|j is, a region in which agriculture has a very limited future, and which is 
hardly sm^ 

The other half of the Pampa gets fromUoo to 460 mm. (8 to i6 inches); 
of :^ainMl urtd only the north-eastern' corner, that is, one of the parts that 
We have mentioned as the most fertile, is witinn the belt, pf 600 to 800 nim, 

: ■ ^ tp 32 iUches) which embraces , all the sputfewest of the ^province pf 
' Bdluoe . Aires und.'.alrhost ■ ;the/: whipfe' ^ "that", pf ./CpMoba. In.^this^lPi^’'"’;* 
v^stiru sec^^ and perhaps also in other locahties situated in, thfe^^ 
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half of the Pampa, the jtididous application of dry-farming methods on the 
less sandy soils taigW yield some results, but they ought to be combined 
with natural wind-breaks (such as rows of trees) in order to diminish as 
fat as possible the violence of the prevailing dry winds and the excessive 
evaporation which they cause in these very loose soils ; the windbreaks 
wdttid .also prevent within certain limits the blowing away of these soils 
so wanting in cohesion and kept loose by the repeated tilling which 
forms the basis of this system. Up to the present no experiment has 
been made to throw light on this interesting subject. 

In the subsoil of the Pampa the layer of “ tosca '' also occurs as in 
the neighbouring provinces, but in general only at a slight depth, which 
also contributes to render farming often problematical even in the best 
parts (i). Table V shows analyses of soils from this territory. 

Province of San Luis, — The characters of the western half of the Patapa 
territory prevail in the southern part of the province which borders it to 
the north, namely San Tuis, and on an area which may be roughly estima- 
ted at 2 ^ million acres. This province, the total area of which is i8 258 000 
acres, is situated to the west of the province of Cordoba ; in the centre 
of the northern part there is an important group of mountains separated 
from the above-mentioned province by a broad valley which in its turn is: 
limited on the east by the Sierra de Cordoba running north and south and 
marking the boundary between the two provinces. This valley is furrowed 
by numerous small streams descending from the neighbouring moun- 
tains ; it offers to farming, or rather to stock breeding, an area of about 
500 0*00 acres ; to this may be added an extension towards the south as far 
as the Pio Quinto, which starts from the south end of the mountains and 
flows in a south-easterly direction to lose itself in the south of the province 
of Cordoba ; the whole area amounts to i 250 000 acres. 

The soils of this plain are somewhat difierent from those hitherto de- 
scribed (see Table VI). They are for the most part light and very permeable, 
with a rather high lime content, sometimes reaching 50 per thousand ; they 
all contain small quantities of gypsum and are rich in potash, well provi- 
ded with phosphoric acid and frequently fairly rich in nitrogen. They rest 
on a subsoil very nearly resembling the soil, and the content of sand in- 
creases with the depth imtil the water-table is reached. This is situated at 
’ a variable depth below the surface, but often sufficiently near it to be able 
toks^p the subsoil moist, which greatly favours vegetation. Where suffi 
cientiy moists these soils are excellent for I^eguminosae in; general; lu- 
cerne grows luxuriantly and dmost indefinitely (2). 

Continuing towards the south, but always in the part adjoining the 
province of Cordoba, the soil becomes more and more sandy with a clay con- 
tent between f and 2 per cent. It is fairly rich in lime, but poor in nitron 
^n oil account of the scanty covering of natural vegetation; neverth^^ 

. In some localities and for considerable extents lucerne thrives very well 

Jf) •Ne’^ertkele^^ 1irceriie'4s ''grown: 'tm nmtly 'railiiotr''a(fe9, , ■' ' v''- 

■ I occupies about. 450000 acres.- , ■ ■' 
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Tasee VI. — Analyses of Scils,. Province of San Luis. 
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owing to the moisture of the subsoil, due as iu the northern part to the 
proximity of but slightly saline subterranean water. 

This eastern part of the province of San lyuis, bordering on that of 
Cordoba, is about 3450000 acres in extent; with the plain described 
above, this makes a total area of 4 700 000 acres, all of which is situated in 
the rainfall belt of 400 to 600 mm. (16 to 24 inches); but owing to the 
extreme permeability of the soil and the prevalence of drying winds, th^ : 
soil soon dries out, so that plants suffer from drought in the non-irrigable 
parts, which are by far the more extensive. These dry areas are often 
covered by stunted shrubs (chanares, Gomlioa decor Hems) which protect 
the sparse and tough grass which grows there against the scorching sun ; 
in ihese poor pastures sheep are bred, while in the moister lands provide^ j. 
with more abundant vegetation cattle and mules are grazed. ^ ‘ 

Iti the mountainous region, ah important extent of which is wooded,' 
there are also some very good soils and fertile valleys in which irrigatiOh: ' 
is possible ; the atmospheric precipitations are more abundant thsiti in the 
neighbouring plains, and consequently vegetation is more vigorous* 

Allthe belt to the west and south-west of the mountain tanges ii 
arid and partly saline ; the want of fresh water renders any attempt at 
farming impossible, especially as the climate is still drier than that of the 
east of this province. 
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Province of Mendoza. — Continuing still towards the west one enters 
the province of Mendoza, separated from that of San Luis by the Rio Desa- 
guadero flowing almost due south. The waters of this river are unfortu- 
nately salt and unsuitable for irrigation or for watering live stock. This 
province has an area estimated at 36 160 000 acres, but notwithstanding 
the good quality of the soil which forms the plain stretching from the above 
' river to the foot of the Andes, only a small proportion of its acreage is 
under cultivation; this is, due to the extremely dry climate, which does 
not allow of any farming without permanent irrigation. The western part 
of this province is occupied by the chain of the Andes up to 
the vsummits, which form the frontier between Argentina and Chile ; aU 
this mountainous part is arid with the exception of an occasional unim- 
portant valley watered by a stream and' used as pasture for stock; the 
rest is absolutely hare of vegetation. From the immense glaciers of the Cor- 
dillera descend numerous torrents, which combine before issuing into 
the plain to form several important rivers ; the largest of these is the Rio 
Mendoza, whose waters,* particularly abundant during the hot season, are 
to a great extent utilized for irrigation, supplying most of the land at pre- 
sent cultivated in the province. 

In the plain bordering the Rio Desaguadero, which extends for a 
breadth of sixty to seventy miles, there is no cultivation except on a strip 
reaching across the province on each side of the Pacific railway, where 
the waters of the rivers Mendoza and Tunnuyan are made use of. 

In this plain the soil is sufficiently calcareous, and contains also consi- ' 
derable quantities of gypsum ; it is well provided with other elements of 
fertility except nitrogen, which is deficient on account of the scantiness of* 
the natural plant covering. The soil, 8 to xo inches deep, is generally loamy^ 
but sometimes sandy ; the subsoil is almost always more sandy and at a 
greater depth becomes pure sand, which in its turn rests on a stratum of 
rolled pebbles of considerable thickness. Over such a permeable formation, 
,thfe volume of* the streams descending from the Andes naturally dimihishes 
rapidly, and they completely lose themselves at a relatively short distance 
from the Cordillera ; tins circumstance greatly reduces the importance 
;of the irrigable belt. Like the adjoining country of San Luis, this vast 
plain is partly covered by shrubs (chanares); it contains also, especially 
t Wards tb^ north, considerable saline areas. 

In the portion near the Pacific railroad, water is found at a small 
depth (15 to 30 feet), but it is almost always more or less brackish. As the 
town of Mendoza is approached, following the same railway line, the cha- 
/racter of the soil changes sensibly ; there is alarge extent of alluvial deposit 
^.i rather calcareous nature, generally more so than those forming the plain; 

^ soil is also more compact, being somewhat heavy, or at any rate loamy, ' 
with a clay content attaining 10 to 15 per cent, ; this land is permeable 
and easily cultivated. The depth of soil varies between 12 and 32 incies[; 
;,;:..|lle,subsqilis ,'more^^ aandyand , often -rests on gravels, under'whid|,v;:a^/& 
there is a',pebbieih €3 df, great thickness. '(See Tahfe' 


Tabi,e VII. — Analyses of Soils. Province of Mendoza. 
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Vine growing is extraordinarily developed in this province, where the 
conditions are extremely favourable to it. Soil and subsoil suit the vines 
perfectly and these give high yields without manuring. The average yield 
is 4 to 5 and even 8 tons per acre, and what is very important the dry cli- 
mate protects the vines against, the attacks of fungus diseases. It is the 
most important vine-growing centre of the country ; at present it embraces 
about 150 000 acres (i) of vineyards, of which about two-thirds are situated 
on the dluvial laud described above ; this part is irrigated by . water from 
the Rio Mendoza. 

Further south, but still following the foothills, the soils become gradualiy 
more sandy, and are cultivated only* where irrigation is possible ; they 
bear vineyards, fields of lucerne (2) and grassland devoted to breeding and 
to the keeping of the mules and horses required for the wine industry. 

During the last few years fruit growing has made a .vigorous start and 
tends to develop from year to year ; olives especially give good results. 
This is a region with a great future before it; its cultivable area cannot be 
estimated at present, as it depends upon the irrigation works to be made, both 
in completion of those at present existing and to tap the other streams run- 
ning into it, Some important colonies have been lately founded and they 
are all prosperous. Fruit growing is mostly practised and also sylviculture, 
while important works are being carried out with the object of increasing 
the irrigable acreage. 

Province of San Juan, — Conditions of climate and soil closdy resem- 
bling those described above are met with in the neighbouring province of 
San Juan, situated to the north of the province of Mendoza. The area of 
this province is estimated at zr 363 000 acres, but it is very mountainous ; 
its soil in general is sandy and its subsoil ver>’ permeable, so that no culti- 
vation is possible without irrigation. Only the bottoms of some valleys 
favoured by the presence of streams are cultivated; unfortunately these 
watercourses are of no great importance, except of course the Rio San Juan 
passing by the town of that name, situated in the south of the province and 
Ske Mendoza near the Cordillera. 

It is thus in a belf of relatively small extent round the town that most 
of the estivated land lies ; this is especially given up to vineyards, which, 
while they do not cover an area as extensive as those of the province 
of Jilendoza, yet follow them immediately in point of importance in the 
-wboie'.oiuntry. ' 

These vineyards occupy an area of 75 000 acres ; they produce wine and 
jaisins. Fruit grovung is also beginning, but it does not seem destined to 
develop to the same extent as in the neighbouring province of Mendoza 
On tte whole it is not a very populated region, but one which tends to 
iinptove considerably from ah agricultural point of view within the area 
capable of irrigatiem^ always be relatively restricted, owing tb 

1887 the' area 'of .'the: vmeyafda was" r.'i 660 aqres; m iw h' 

Wd at , present it is ,150 oop. yield ahaut'SS' ndllion gallons 

Uiis province '230 000 aa:es' are under luetoe. ■ ' 
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the small amount of available water ; further the extreme permeability of : 
the soil and subsoil necessitates abundant and frequent watering (i). 
Province of Santiago del Esiero, — I/astly, in order to complete the de- 
scription of the immense plain which forms the most important part of the 
Argentine from an agricultural point of view, there remains to be mentioned 
the province of Santiago del Estero, situated to the west of the province of 
Santa Ee mxd to the north of that of Cordoba. It is a considerable extent 
of plains (35 '^50 ooo acres), traversed by a few watercourses, of whidb. the 
two most important, the Salado and the Duke or Saladillo, run paraM 
to each other towards the south-east. 

In the whole province the onl/ interesting part is that lying between 
these two rivers or near them. In the south-west are enormous salt depo- 
sits and salt lands, and the same occurs also in the north-east ; they are 
almost desert, on account of the want of fresh water on the surface and in the 
depths of the soil. The climate of this province is dry and the scanty tains 
faU during the summer from the end of November to the beginning of May 
when the temperature is often excessively high. 

The arable land of the part mentioned above as the best, consists for 
the most part of deep,, light or loamy, sometimes somewhat heavy, soils ; . 
the subsoil does not differ much from the surface soil. The Composition 
varies from place to plaice : in the more humid parts occur soils rich M^ 
mus and nitrogen ; their lime content is frequently high (10 to 50 perrkoi^ 
and sometimes even more), but a singular and general feature is theif rich- 
ness in potash, which is rarely below 5 per 1000 and reaches as much 
per 1000, while in many soils it is between 8 and 10 per 1000 ; it is the 
same with phosphoric acid, which rarely falls below i per 1000 and attains' 
3 per 1000, in many cases ranging between 1.50 and 2.35 per 1000. v 
This region is thus not without some very interesting soils, but it la 
impossible at present to estimate their extent ; they are unfortunately 
intermingled with more or less salty areas which would require a special 
treatment to eliminate the excess of soluble salts they contain ; tMs would 
be possible only by means of irrigation. It is in this connection that |he 
difficulty arises, since the waters of the two rivers, the only available bhes,, 
are rather unsuitable for this purpose, throughout the whole of their course |j 
they gradually get charged with chloride and sulphate of soda, of which; 
salts they already contain a certain quantity on entering the province' 

(i) In spite of this there are already 136000 acres of liicerne. 
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The Testing of Calculation 

according to Kellner’s Starch-Values in Practical Feeding 

in Germany * , 

' ' ' ■ ■ BY , 

I)r. A Stuo'zer, 

Professor of Agricultural Chemistry, etc., at the UniversUy of Kbnigsberg^ 

Calculation according to Starch- values had its origin in Germany and 
the method is less known to the agriculturists of other countries, for which 
reason I will first give a brief account of the principles of this system of 
calculation. , 

The important bearing of the laws of energy upon the physiology of 
nutrition was recognized from the results obtained by Rtjbner in Berlin 
and Atwao^^r in the United States, and was also confirmed by other in- 
^'^stigators. Further, O. ElBnnNER followed in an admirable manner the 
transmutation of energy which takes place during the assimilation of food 
by farm animals, especially in the case of oxen during fattening* ]Sr*Z 0 NTz 
and his fellow workers have turned their attention to the relation existing 
between food energy and the amount of Work done by horses. 

Animals take up chemical energy with their food. Those portions are 
useless which pass through the intestines and are ejected, as are also the 
substances which are removed by the urine in the form of incompletely 
decomposed organic compounds. We may designate as ** gross "energy * * the 
total energy content of the food minus the energy content of the excreta, 
the urine and the intestinal gases. In order to obtain the net energy 
frOin the ‘ ■ gross energy it is necessary to make several deductions from 
the former, in particular for the work of chewing and digestion, including 
■ the mechanical work of taking in nutritive substances, and impdling indi- 
gestible substances through the digestive canal. In the ease of ruminants, 
in which this is of espedal importance, the chief loss is caused by the crude 
fibre of the food ; for each kfiogram of crude fibre eaten, an expenditure 
of 3:360 calories is necessary on an average; and th^ energy content of the 
d^esl^d portion of the food is decreased by this amount. The net energy 
is used by the animal in the maintenanceof life, especially , in the move- 
ments of the heart, lun^s and the various body muscles, as well as for 
' the convebidfu of vegetable food into animal substance, viz, the trans-; 
formation of carbohydrates into fat, and of protein into flesh, blood, 
;''milk 4 ;;etc. PartVibf'ithe'net energy- 'is’- 'also' ''made' 'Use.' of .'by the hatter 
^.diving iu the "dntestfees' i and 'the- rumem ' 

Iv ' ‘•■■'\^atever net;;eh^gy-- temaihs'to' be 'Of ^practical use tOvtaiis - 

^^terist, 'we call stored energy aH’tbe energy which fe laid 
'flesh, 'fat, -^gly^ 
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well known, this is made from certain substances taken up by the small 
glandular cells of the udder (with the assistance of the nerves) from the 
blood and the lymphatic vessels, and which temporarily serve to build 
up the gland cells. 

The work of science is to ascertain how much of the gross energy of 
the food passes over iniko stared energy In this direction, 0 . 
has done prominent work as regards the fattening of adult ruminants. He 
was doubtful as to the best word to be chosen for the use of the practical 
farmer to express the ascertained “ stored energy The educated farmer 
knows the meaning of starch, fat, protein, etc., but Kellner considered that 
the term '' stored energy " (** Ansatz-energie '*) would be beyond his 
comprehension and chose another way of expressing the idea. 

In fattening, fat is made from starch, about 2360 energy values (calor- 
ies) being stored up in the body for every kilogram of starch taken in* 
K^ner took the number 2360 as a unit, called it=5i, and gave it the name 
of starch-value 

The amount of energy derived from protein, fat, sugar, etc., and stored 
up in the body can be referred to. this unit, and in this manner the 
starch- values of the various other nutritive substances and feeds can 
be calculated. 3 Por instance, i kg* of digestible protein has in fattening, 
a starch value of 0.94, and i kg* of fat in oil-cakes has a starch value of 

M. RuBNBKhad already ascertained that digestible food stufis are 
d3rhamic, and that every foodstuff can be reduced to a unitary basis by Cal- 
culating the energy value (calories). Further, it is necessary to pay atten- 
tion to the amount of the digestible protein, for this cannot be replaced 
by fat and carbohydrates. In addition to ascertaiixing the starch-value 
(*'Ansatz-energie"), it is thus necessary to be sure that a certain amount 
of the starch-value exists in the food in the form of protein. 

a) Fattening with regard to stafch value, 

A number of fattening experiments with oxen and pigs were carried 
out under the conditions obtaining in practical farming, definite numbera 
of starch values being fed. Oxen were undertaken by G. Anoeae at Brauns- 
dorf and W. Schneidbwini) at Lauchstadt. Pigs were dealt with by 
J* Hakskk, W, Schneiobwino, Thibiach and others. The reports showed 
witlrout exception that the rations determined , according to Kellner^s staxch 
values were correct, and that this method of reckoning the amount of food 
required was preferable to all other systems. 

/ ; This practice will become more general in Germany in the future 
;it '■haS' 'been .hitherto. ■■ ' 

, b) Feeding of milch cows with regard to the starch value of the fee§,. ; 

Of late years, the Control Ai^ciations have taken a leading position 
in Germauy respecting the feeding of milch-cows, as far as the application 
of scientific experience to practical methods of agriculture is concerned- 
Some of these Associations calculate according to starch-values and 
others according to ** food units The last-named method was adopted 
from Denmark and Sweden, and is based on the work of FjOM and Fnms |n 
Copenhagen ; these workers ascertained that a mikh-cow must consume l 
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kilogram of rye, rye bran or wheat bran, in order to produce 3 kildgratas.of 
milk. Forother feeding-stiiffs similar results were worked out, giving sub- 
stitution-figures for rye etc.; the amount which was equivalent to i ^kg. 
of rye was called a “ food unit The amount of many foods which consti- 
tes a food unit has since been altered as a result of practical experience, 
especially after Kellner made known the starch-values. The difierences 
between starch values and food units have now been adjusted. The value 
relation is: i food unit =0.605 starch-value == 1430 ** stored energies-'. 
There is therefore no reason to retain in future the term food unit (which 
was only used in one part of Germany). For my part, I should suggest 
that in the different feeding systems the number of stored energies 
should be internationally substituted for starch values (which were 
introduced for calculating the increase in fat during the fattening process). 

Most of the Control Associations in Germany reckon according to stardi 
values. Further, numerous feeding experiments under the conditions of 
farming practice have been carried out on the basis of starch- values, viz. 
those of J. Hansbn, G. Andrab,. TniEnscn, von Knieriem and Bxtsch- 
MANN, MoroEnV Beger, WesthausER. All agree that reckoning starch- 
values ('* Ansatz-energien ") is far more satisfactory than the old method 
of calculating from digestible food materials. 

Those practical farmers in Germany who carry out such calculations, 
make use of starch- values or food units ; they reckon therefore, though for the 
most part unconsciously, according to stored energies, since these three 
methods of calculation are comparable with temperature returns on the 
Reaumur, Fahrenheit and centigrade scales. The figures given are different, 
but the same amount of heat is expressed; in our case, the amount of 
energy is equal, but the figures are different. 

With regard to the feeding of milch-cows, there is still a difference of 
opinion as to what proportion of the starch- values mustbe given in the form 
of digestible protein. 

Formerly WoEFFndM&RCKER reckoned that a cow must consume 


90 gms. of digestible protein to produce rkg. of milk. KElywsrER in 1965 
reckoned the amount at from 60 to 75 gms., and from 1906 at only 45 to 
57.3 gms., the smaller amount in the case of lower, and the greater in that 
of higher, milk yield. The Swedish, Banish and Schleswig Control Associa- 
tions calculate, according to the proposal of Nii^ Hansson,, 45 gms. of 
digestible protein for every kg. of milk, without any re^f d to the amount of 
milk produced. Each cow receives in addition as maintenance ration 325 
gms. oi di^stible protein per 560 kg, of live-weight 1 ^ v 


Kies Hansson in Stockholm rightly points out that the experien 
acquired by Kellner respecting the pfoteiu required, in fattening eanriot 
he used in the case of milk production, since .greater transmutatiofis^^i^^^^^ 
substances arid take place in transforming food 'protein 

■. .-'or intq./nitrbgeri containing; Connective. -tissue thm':in;transfo!mirigtM^iJ^ 
f fee nittogenous comiK>iknfe of milk.tr). ,Iri^^ the triolde^^ 

5;' ^ ;;v -irl i: 
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redistribution is less and the food protein is utilized better. This view 
coincides with the results obtained by Jordan at Geneva (New York); he 
found that when the food contained little protein 90 to 95 per cent, of the 
quantity over and above that required for the maintenance of the animal 
was transformed into milk, while with larger quantities of food protein, much 
less of the latter was used for the purpose of niilk production. 

According to the wide experience of the Scandinavian Control Asso- 
ciations, it would be highly desirable to diminish the amount of protein 
prescribed by Kellner, unless any special reason exists for giving a large quan- 
: tity. Prom the practical point of view the matter is of importance in that 
protein is an expensive food iriaterial. It must be decided independently of 
the general question as to whether reckoning according to starch- values has 
proved satisfactory*. This question can, without doubt, be answered in the 
affirmative for Germany. 


Trials of Agricultural Machines in Sweden 

/ by- 

Dfe'. 'G.- Timuerc; ^ , 

dt the AgHcuUural ImUiuU At 

' 'Historicai,. 

The first official trials of agricultural machines made in Sweden were 
organized by the Royal Academy of Agriculture, which celebrated its cent- 
enary in 1913, and by the societies of Rural Economy. The latter, almost 
all of them founded at the beginning of the nineteenth century, are 26 in 
, number, or one and sometimes two in each province. 

The Academy of Agriculture organized in 1874 a trial on a la.rge scale 
of threshing machines and mowers on the occasion of an agricultural show, 
but as a rule the macHnes which competed for prizes in the Swedish 
General Agricultural Congresses {■* Allmanna Svenska Eandtbruksmotena*') 
were not submitted to trials. The agricultural confesses, which inctede 
thewhole country, are held every five years in different parts of the country ; 
at tiabse of 1886, 1891 and 1896 certain groups of machines were tried by 
fulnds which on each occasion were appropriated by the State for 
\'thisr;.db|ectv' -..H; . 

In proportion as the demand for machines grew and the offer of the Swe- 
ffish and fore^ manufacturers grew still more, it became necessary that in 
the choice of n machine, the agricultural public should have a more reliable 
guide than the prized judgment based only upon ocular inspection ; hence aroie 
the need of submitting to an exhaustive test the working of every 
exhibited’ at ■■ the ’'Swedish general' agricultural shows; for this 
establishment , of -permanent trial stations,, working uninterrup^®^^^^^ 
necessary. The manufacturers themselves demanded the 
stations with the expectation of obtaining useful mformfi,tion for the work 
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of construction. As a matter of fact it was in consequence of a donation 
of 100 000 crowns (£ 5 500) made by one of our largest agricultural machme 
manufacturers (The Separator Joint Stock Company) that these institutions 
were started. According to the deed of donation there was to have been 
one trial station in each of the agricultural institutes of the country: at Ultuna 
in Central Sweden, exclusively for agricultural machines, and at Aktarp 
in Southern Sweden for agricultural and dairy machines; the trial of machines 
in one of these establishments was to be one of the conditions to be fub 
filledbefore they could be exhibited and entered for the prize competitions 
at the agricultural congresses ; it was calculated that the capital given, with 
the interest and the fees fixed for the entries to the trials, would have been 
suf&cient for a little over ten years. 

The regulations were drawn up in 1897 and when, almost at the time 
that had been foreseen, the fund was exhausted, the State granted from 
year to year the necessary sums with which to continue the work. In 1912 
the Stations were reorganized; New regulations were introduced at the 
beginning of 1913, under which the State subvention, which is appropriated 
only year by year, amounts to 21 oo 5 crowns (£i 155) . 

Organization. 

The Trial Stations have a cominon board of management which deals 
with all the business of general interest, such as the tariff of fees forthettialsi 
the budget of the work to be ,done> the nomination of certain members f - 
of the trial committees, etc.; but each of the Stations has a spebi^tommittee i ^ 
which carries out the trials. Originally the director of the Institute and the 
professor of machine building were ex oficio members of the commiteei 
as well as the manager of the Institute’s farm or the professor of dairying 
(for the part concerning dairy machines) ; besides the above, an en^nebr 
and a practical farmer or dairy manager are nominated members of the 
testing committee. With this system the Stations worked independently ' 
of each other, and there was a danger of different principles being fel- 
lowed in judging. . Further, the drawing up of the reports being entrusted 
to persons whose time was taken up by their regular work, it happened 
sometimes that the trials as well as the reports concerning them would be 
put off for a long time. In ordei to avoid these drawbacfc, since the reor- ’ 
ganization of .1912 one director has been nominated for the two Stations 
at a salaiy which enables him to devote all his time to the trials and to the ^ ■ 
drawing up iof reports. The directors of the institutes do not belong any^' 
longer to the' committees. An assistant to the director and a mechanic ; 

■ are ' permanently . appointed’ , 

Method oE adopted by; the Trial Sf^ATio V ^ 

tke'.,!tna34£«t. -(iii 

-Of trial ’iati* 

Dfliachines imder expaiittent&ridn bat -Qo^ ofleted for 


i6o' ' ' 


the maker has the right to demand that the resists of the trial should not 
be published. The trials of this class, are naturally not so frequent as 
those of the first, as when a maker has brought a machine to the point of 
being tried he is usually anxious to begin selling it. 

: The trials are the following : 

Tfiak in series, comprising whole classes of machines: they are 
generdly organized every year for one or two classes of machines by the 
board of the Tiial Stations and are free of charge. 

b) Individual trials, for which a fixed fee is paid, are made at the request 
of farmers, or the manufacturers or vendors of the machines. 

c) Trials undertaken on the initiative and at the expense of the Trial Com- 
mittees ; they refer to machines which it appears desirable to make known. 

, Owing to the great numbers of trials of classes a) and 6), only a few 
of class c) have so far been made. 

It is formally stipulated that the machines submitted to trial must 
not be built differently from or with more care than those of the same type 
already on the market, and the Committee has the right of selecting in a 
vendors* store the machine of the type that has been entered for trial. 

The person who enters a machine is obliged to be present at the trial, 
pt if unable to attend, he must provide someone to represent him. He may, 
if he thinks fit, make preliminary trials until the machine is declared ready 
to be submitted to the trial proper ; when a machine is entered by a person 
other than the maker or his delegate, or when the trial is made on the ini- 
tiative of the Committee, the maker must, if, possible, be informed of the 
date of the trial, and he has the option of being represented. Besides the 
parties interested, no one has the right to be present at the trials 
without the Committed authorization. 

According to the tariff at present in force, the entrance fee, when one 
is due, is based upon the price of the object tested; it varies from lo to 75 
kroner (ns to. £4 as 6 d) according as the price is below 50 kr. 
or between 750 and 1000 kr. (£4155 and £55) ; if the price is above. £55 the 
fee is increased by 5 per cent, of the amount above this sum. 

The features chiefly considered at the trials and in j udging the machine 
construction, quality of material, make, durahility, capacity for work, 
quality of work done, consumption of power, facility of handling, as well as 
the if it deserves notice from some point of view. The question of 
jud^g by points has been much discussed and this system has some- 
timies been followed; but ou the one hand it is impossible to determine 
^ the relative numbers of points for the various qualities, and on the 
other hand a high final number, by which a buyer without critical sense 
might be tempted to be guided, might be the result of qualities which in 
certain respects are of no importance for some buyers, whilst the machine, 
for some other quality might not suit them. Thus the verdicts on the 
machines are given only in words on the points mentioned ®^bove 
some others'^ Vrhich might-have some weight,, in forming an 
machine, :but .''which; would not. have any "on the final numfeCTOthe 
case in which points are given according to a fixed scheme. ^ , 
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In order to judge most oi the characters mentioned above, the Trial 
Stations possess the necessary instruments and tools, especially for mea- 
suring the consumption of power ; for testing the materials it is often neces- 
sary to apply to the material-testing workshop of the Technical College in 
Stockholm. For the calorific value of fuels, recourse is always had to 
this College. 

In most cases the trials are conducted on the farms of the agricultural 
institutes, where special constructions have been erected for the Trial 
Stations and where it is possible, on payment, to have the necessary 
labour, teams and power. When necessary the trials are made in other 
localities and not at the Institutes of Alnarp and Ultuna. The makers 
of the large motors avail themselves more than others of this concession, 
because for them , the trial in* their own works, notwithstanding the 
travdling and other expenses and a higher fee paid to the members of 
the committee, is cheaper than sending the machines to the Trial Station. 

For many machines, further trials, called the long trials, are held 
after the principal trials in the presence of the Committee are finished. 
Their object is to demonstrate better the durability and facility of handling 
in ordinary farming; after these trials, the machines are examined and 
/the manager and the farm] hands report their experience of the use of 
the machine. 

PUBUCAXION OF THE RESTOtS OF THE TkIAES. > 

Detailed reports of all the trials are drawn up; they indude: the 
description of the object tried, the account of the trial, oxA the judgment, 

, When several machines of the same dass are tried at the same time, as 
in the trials by series, parallel comparisons, as far as possible in the form 
of tables, are made of the special characters of the machines and the 
results of the trials. In cases in which the reports are not to be published, 
but only communicated to the person who has had the trial made, the 
. description is limited to what is strictly hecessary to characterize clearly 
the machine or implement, so that if the trial is repeated it should be 
possible to see in what respects its construction has been modified. In 
the series trials these reports may be completed by a chapter on the group 
of machines examined, and also by special detailed tables with the results 
of the comparative trials used as a basis for the judgment, etc, 

ft S always sought to give the final verdict in a concise form a^d to 
draw it ujp in Inch a way tha the maker can insert it in his prospectus 
and advertisements. When the Trial Stations learn that a judgment has 
been published with suppressions,or iu such a way as to be misleadiuj^; 
they are boun4 td haye the error publicly rectified. ; ■ : 

The reports ^^ch are to be published appear in the Bufietin of ■ffie 
IBoard of the Tri^l Stations {Meddelmde fr^ Styrel^n for M 
, :R^$hapsprofnmg$msi^ 0 rm% ftfievfiiat of: these Bulletins, reportir®^ the 
: tnids made in 189S, appe;red in XS99 1 thnll^^' 

Bulletins have been issued, in which a total of 335^2 pages 
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reports of the trials. Some of the earlier Bulletins were rapidly taken 
up md are out of print, but reprinting in extenso on machines 

some of which are out of date did not seem necessary, and in 1910 a summary 
of the first ten Bulletins was given in a volume of 300 pages. 

Conclusion. , 

It is beyond discussion that the work of the Trial Stations has been of 
far-reaching importance for Swedish agriculture and for the Swedish machine 
industry. The extension of the movement bears ample testimony to its 
value. The power of the Trial Stations lies in the minuteness of the valu- 
ation and in the conscientiousness with wHch the trials are conducted. 
If the new organization allows the results of the trials to be more promptly 
known, a desire frequently expressed by machine builders and vendors will 
be realized. 

A proof of the great importance attached by all to the trials is the fact 
that whein an agent of a manufactory offers an agricultural machine to a 
merchant, the first question that the latter usually asks is What is the 
opinion of the Trial Station '' ? And if the machine has never been presented 
to the Stations, the negotiations are generally broken off with the words : 

Come again when the machine has been tried It has often bten noted 
that the largest American firms have taken into consideration the verdicts 
of the Swedish trials and have introduced into certain machines the modifi- 
cations suggested by the trials. 


Present State of the Dairying Industry in Canada. 

J. A. Rudpick:, 

D^iry md Cold Storage Commimoner, 

According to the census of 1911, these were 2 594 179 cows in Canada 
th%t .^ai, This was an increase of 185 502 as compared with the census of 
1901. ' The increase was all in the Western Provinces. In all of the five 
Provinces east of the Great Takes there was a small decrease in the number 
o| fs^s dtwig the decade. The number of the cows; however, is only one of 
t^ factors, wmch afiect the production of milk, for we find that while the valijct ; 
of the; total. ptbduct in 1900 was $66470933 it had risen to $109 340 000 in 
1910;. In other words the increase in the number of cows during the decade 
, was only 7 per cent., while the, increase in, the value of the total product, . 
was 60, percent; in Ontario, where there was a decrease of 3 per c^t in , 
the pumber of c»ws, ,the value of the product increased by 18 per 
ring the same pe^dodi in the Province of Quebec, with a decreas^^^f^yH||| 
2 per .Cent, in the ppiabet cows, the value of . the product 

33 per cent.,";," 
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In 1900 the value of the total product was $ 27 per cow and in 1910 
it was $ 42 per cow. Part of this increase in value must be attributed to 
a 10 per cent. > higher price in the latter year and to the fact that a larger 
proportion of the total product was sold as market milk, but even after 
these allowances are made, the figures show a very substantial gain in milk 
production. ^ ‘ 

The increase in the peld per cow resulting from better, management of 
the herds is mostly clear profit, and it is only fair to add that much of th 
e credit for this result is due to the cow-testing propaganda carried on for 
the last 8 or 10 years by the Dairy Division of the Dominion Depar- 
tment of Agriculture. The farmers are . encouraged to test and weigh the 
milk of the individual cows in their herds in order that the unprofitable 
ones may be eliminated and the herd built up by rearing the progeny of 
those that have the best records. This work has only just begun and it is a 
fair presumption that by the time the next census is taken a still greater 
increase will be shown. 

Figures for the total value of dairy production in 1913 are not available, 
but if we take the figures already quoted from the census of 1911, wHch 
give the value of total products in 1910 , and allow the same rate of increase 
as there was between 1900 and 1910, the value for 1913 is approximately 
$122000000. 

The value of the difierent products in 1910 (Fifth Census) was aS ^ 
■ follows : ' ' , 


factory Cheese. . . . . ..... . ... .. . . . $ 21587124' 

' Hosae-tuade Cheese . 153036 

Creamery Butter . . . . ..... . 15 645 845 

Home-macie Butter . . . . 39 889 953 

Condensed Milk. 1813971 


Milk and Cream consumed as such, or used for Ice Cream 30 250 005 

Total! 169 '339 '934 

Canadian Ch®sd. , , . ■ ■ " ■ . ; ^ 

The cheese manufactured in .Canada is ahnOvSt entirely of the one 
kihd*;;tp^l?jWing mpre nearly the English Cheddar thdn ahy other variety. 
The C^adiat*- adopted this type of cheese as being the one 
best spiie^ f Pr tfe factory system,, and because the taste in England, where . 
tfiey looi^ed fpr a^market, was demanding cheese of that character. Canada 
has ,noi like^^^^^^^^ countries/ developed a special type of cheese of ; 

importince^/,^ A few f,amilies On the Isla^id of 6rleanS:make aiimited,!; 
quantity of a snlalt’ ^ highly feimiented cheese/ sold in 
/ bee City. The , p|:;9(|ess of its jhanufactu^^ a rnodifleation^ ,0t 

, ah; un imitation . o| the tiiethod ehvplbyed in making some of ^ 
/ '"''Ol|^:)Pr)?nch’;: French oqlpn/V, 
ists^eguly In th® XTth, century. . fewifqreign varieties have he^ ^ 
like the Port-du-Salut (French) made at the Trappist Monaii^te^ oi| ; 
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the Ottawa River and sold as “ Oka cheese. There are several brands of 
potted '' cheese on the market, but these are prepared from ordinary 
Canadian Cheddar. 

CONBBNS]^!) Mir^ AND MlI,K POWDER. 

The manufacture of condensed milk and milk powders is becoming an 
important branch of the dairy industry in Canada. There are 12 large fac- 
tories engaged in preparing these products, and the number is likely to be 
increased. A total of 69.264090 pounds of fresh milk was used for this 
purpose in 1910, out of which there was manufactured 27 831 596 pounds 
of finished products. The quantities are much larger at present, but the 
exact figures are not available. The principal seat of this industry is in 
Western Ontario, and the milk thus diverted from the cheese factories, 
together with the milk and cream sent to city creameries, is rapidly 
diminishing the output of cheese in that district. The condensed milk 
is nearly all disposed of in the Western Provinces. 

The Ice Cream Trade. 

The quantity of ice cream consumed in Canada has increased enormously 
during the past five or six years, and its manufacture is an important and a 
growing factor in the disposal of the milk supply of the country. Statistics 
gathered from ice cream manufacturers in only 2i4 towns and cities in 1912 
showed that they used the equivalent of over 2 000 000 pounds of butter for 
this purpose. Instead of being looked upon as a luxury or a confection, ice 
cream is coming to be considered as a food. 

The Export Trade. 

Small quantities of butter and cheese have been exported from Canada 
for over one hundred years, but it was not until about the middle of 
the nineteenth century that a regular trade of any importance was estab- 
lished. The maximum export of 34 128 944 pounds of butter was reached in 
1903 and the largest export of cheese, namely 233 980 716 pounds, was in 
the year 1904. After 1907 the quantity of butter exported declined 
rapidly, until in the fiscal year ended March 31st, 1913, less than one million 
pbunfis were exported to all countries, and for the first time in over 60 . 
years practically no butter was shipped to Great Britain, the actual qtian-, 
tity being only 681 pounds. The exports of cheese for the fiscal year ended 
liamh srst last were 155 216 392 pounds. In the year 1900, 37 
of the total dairy production was exported, while in 1910 the exports tvere 
only 23: per cent, of the total production. The decline in the/^iportS of 
dairy products in the face of the increase in the production of milk is partly ' 
the result of a .larger; per capita home consumption, owing - to'ihe.’prc^^lte^ 
'• ous condition, of the people and the improved quality of milki bu#|1^^P 
cheese offered for sale, but it is chiefly due to the large grdvirfch in piopUla- 
tion during the past 10 years. 


PAIRYING INDtrSOCRY VS CANADA 165 


Comparative Value of Detailed Exports, 
for Years ended March 31, 1909 to 1913. 



1913 

191a 

19x1 

19x0 

J909 


$ 

® ; 

, 


S 

Cheese . 

20697 144 

20888 8x8 

20739507 

21 607 692 

20384666 

Butter ......... 

^33 578 

2077916 

744 288 

X 010 272 , 

152x436 

Condensed Milk 

25554 

305 678 

469406 



Fresh Milk 

• 

X412 

975 

4276 I 
1714528 j 

■ 

; 541 372 

90520 

Cream ......... 

731 123 

792 687 



Casein ......... 

15 342 

38 302 

37009 




ai 714 153 

24 J04 376 

23 709 014 

23 159 338 

2X 996 622 


! The Factory System. 

Althougli there were over one million cows in British North America 
in 1861, the outlook for dairying at that time was not encouraging. Pro- 
gress was impossible under the conditions which then existed. Cows 
were kept in most cases as a sort of side line and very few farmers spescialized 
in dairying. The production of milk for cheese or buttennaJdng was 
limited to the amount of time which the farmer's wife and daughters could 
spare for that purpose from their other and ofttimes arduous duties, and 
the supply of dairy products so far exceeded the local demand that prices 
were unremunerative. 

The introduction of the factory system of manufacturing cheese and 
butter saved the situation by making an export trade possible and opening 
the way. for an increased production of inilk with greater profit to the farmer. 
The first cheese factory in Canada was established in the province of 
Ontario, in 1864. During the following year, a cheese factory was opened in 
Quebec. The number; of factories increased rapidly in Ontario until 
about the year 1900, when the suitable territory was fairly well occupied, 
xn Quebec there was not so much process until after about 1883. 

The fihst creamery in Canada was established in the Province of Quebec 
in 1873. The.organimtion of other creameries iinmediately foEowed in both 
■Ontario and Quebec and later in the other provinces, hut there M ^iU a 
large quantity of butter produced on farms in some districts. There is pr€^- 
ticSily no ^cheese miade:<miarms in /Canada^ ''vv 

The comparatively sparse settlement and small number of cows 
within a reasonable radius oi any given point have so fa.r made it impossible 
to,secure sufficient milk to put the cheese factory on a self-sustaining 
: in the territory west of the Great some parl^ of 

The result has been that the cream-gathering, dreamery, whose 
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may be extended to a very wide territory, has been adopted as the most 
suitable form of the factory system for, that part' of the country, m this 
system the farmers who support the establishment provide themselves with 
hand-power cream separators, and send the cream only to the factory. The 
cream is delivered over long distances every second or third day, and thus 
a large /saving is effected over the cost of delivering milk every day. As 
the milk must be delivered early in the morning the area from which it is 
obtained is necessarily much smaller than in the other system. 

CfeESB Factories AND Creameries, in Canada. 

The latest returns show that there are 3760 cheese factories and cream- 
eries in Canada, and 1x2 condensed milk or milk powder plants. The 
cheese factories and creameries are distributed by provinces as follows : 


Province 

Cheese 

factories 

Creameries 

Combined 

factories 

Skimming 

etatioui 

Ontario ......... 

. , I 019 

128 

59 

£ 

Quebec 

. . 894 

.576 

698 


Alberta , 

• • 3 

53 

I 


B. Columbia . . , . . . , 


23 


’ — , 

IMaaitoba. ........ 

... 18 

30 

■ I 

• ’ ' 3 • 

N. Brunswick , 

24 

17 

' . ’ 3 ' 

/" 

Nova Scotia .1 

'7 

13 

I 


P. B. Island 

. . 17 

8 

19 

— 

Saskatchewan. 

. . 2 

17 

— 

— , 


I 984 

865 

782 

129 


. The cheese factories and creameries are not organized on any uni- 
form pl^. Many of them are owned and operated by individuals oi firms ; 
other are owned by joint stock companies, the shareholders of winch may 
, or may not be milk suppliers. ' 

in the business organization of the factories, either proprietary or 
joint stock, the milk suppliers are the recognized owners of the product 
and they usually appoint a salesman, a treasurer and other officers to look 
afters: their intercvSts, in some cases the owner of the factory is appointed 
•'salesman. • ' ' 

^ company receives a fixed rate for manufacturing, exceptiif 

in' veafy limited districts where the factories are operated on a percentage 
of the value of the product sold. Where the fixed rate is in vogue, it , 
varies for manufacturing cheese from 1 to i cents per pound, and from 
2 % to 3 ^ cents per pound for butter, according to the locality or the^,^^ 
competition between factories for a milk supply. ^ 
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Recent Work and Progress in the Dairying Industry in Denmark 

by. i . 

Bernhard Boggdd, 

Professor at the Royal Veterinary and Agricultural College in Copenhagen. 

Thirty years have now elapsed since the economic conditions in Denmark 
changed to such an extent that the exportation of cereals, which until 
then had been of considerable importance, fell below the importation of 
cereals and of feeding stuffs for live stock. 

The value of the excess of imports of cereals and foodgtuffs over exports 
has constantly increased during the last thirty years, while the exporta- 
tion of dairy produce has grown considerably during the same time. The 
transition from the sale of cereals to the present great sale of butter is espe- 
cially due to the cooperative dairies. While formerly in each of the large 
and small cows-keeping farms, about i8o ooo in number, butter used 
to be made, at the present time the whole Danish production of butter is 
, carried on in about 1500 dairies, of which 1200 are cooperative, most of 
them much larger than the 300, private ones (partly dairies, that collect the 
milk from the producers and partly farm dairies). 

In 1882 the first cooperative dairy was founded in West Jutland. A 
few years previously the cream separator had become a practical machine 
and was used in some dairies that collected and bought the milk from . 
neighbouring farmers. These collecting dairies, however, as a rule were not 
successful ; they could not pay suitable prices for the milk and did not 
get enough milk to work up, besides which their produce’ was often of in- 
ferior quality. The cooperative dairies were the first to attain satisfac- 
tory results,* and they spread in the following years all over the country. 
Especially between 1887 and 1889 a great number of them were fbtinded, 
and by 1893 it may be said that the whole country was provided with 
them. , 

Each of these cooperative dairies was founded bj^ a group of farmers, 
who formed a coopemtive association, drew up their statutes, elected a 
manning board, bought building land, bored or otherwise sought for 
w;ater, ti|ih a dairy and a dVelling-hOuse for the staff, bought the ne- 
cessary machmery and plant and ’appointed a daiyman who in his turn 
engaged, the,, neccssaryassistants. 

, Every morning ihVnifik is brought to; ^ hired carts, so that 

■ the'carriage\pf;’;tS:'|hfi^ aS'easyfqr the'prbdttcers living 'at;a,;dista^^|s 
'Vfor 'those quite.clbsV'tb' the .dairy ' dgity; the^'nn 

■'■'.'member, is weighed 'and tynce' a,;^e^' its fatcbhteht is ‘determih^^ beba'dk , 

paid accprding .After 

’’■ ,'mifk .is'.'passed through ' 
centrifugated. The cream is immediately pasteurized at 80 to; 
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(176 to i 85<^ F.), then cooled and tHe starter added to it so as to be ready 
for churning the next morning. Only a part of the skimmed milk is used for 
making cheese; most of it, on issuing from the separator, is pasteur- 
ized at 90 to 95^ C (194 to 203^' F.) and then weighed out still warm for 
the members, to whom it is sent, together with their share of buttermilk, 
by the milk cart, thus all the members get back their skimmed milk and 
buttermilk, which they can use in their farms for feeding calves, young 
pigs, foals or chickens. 

The cooperative dairies were principally founded \vith the object of 
attaining the complete utilization of the butter-fat contained in the milk 
of the many small farms, while the manufacture of cheese was but little 
contemplated. Here and there the new dairies were built and equipped 
for the making of skim-milk cheeses, but as a ntle the greater part of 
the centrifugated milk, as well as the butter milk, was sent back to the 
members, and only very few cooperative dairies were induced to take up 
from the beginning and on a large scale the retail sale of milk. 

The production of butter was almost everywhere carried out success, 
fully. Not only was it possible with the aid of separators to extract mote 
butter from the milk, but as a rule the quality of the butter was much 
better than that hitherto obtained by the numerous small producers, and 
was consequently sold at very advantageous prices. 

The result was that the cooperative dairies enabled the numerous 
small farmers to produce^ butter with the profit which up to then Had 
only been possible for large farms ; and even poor cottagers who possess only 
one cow find it profitable to contribute to the increase of the production of 
"milk. ^ 

From the table given below, it will be seen how the butter trade has 
developed in Denmark. The imports include butter from the south of 
Sweden and from Finland, Russia and Siberia, which is partly consumed 
in Copenhagen and partly re-exported by Danish steamers. This impor- 
tation increased up to the begin of this century and is still fairly important, 
while the exportation increased much more and has continued to grow. 

In spite of the remarkable increase of the population of the towns and 
the greater purchasing power of the labouring classes, the excess of the 
exports over the imports of, butter has increased to a surprising degree, 

, In this connection it mitst be borne in mind that Denmark consumes every 
year large quantities of margarine (91.08 millions of pounds in 1912). 

: ^ . The great increase in the production of butter is partly due to an incrf 
in the number of cows (from about 9O0 000 in 1881 to 1 282 000 in 
btit principally to better feeding and better selection and breeding the 
milch- cpTO. ; Since 1887 in the whole country about 1000 cattle-b^^g 
associations have been founded, which promote the systematic bree^m^^ ; 
.keeping, .and '^elopment'C^ 'the cattle Of their districts by 
means: pur<jha^e ond use of one or more special bulls, for those, cows of the 
members, „ considered suitable for breeding purposes, by ' 

instruction in TOe mnn^ement and judging of breedmg, by ' in 
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Danish Imports and Exports of Butter in millions of pounds. 


Year 

Imports 

, 

Exports 

Excess of exports 

over import* 

Including 

milk and cream 

xS 65'69 average , . . . 

1.17 

10.85 

9.68 


1870-74 » * * • 

403 

22.79 

18.77 


1875-79 » ... 

5-43 

28.95 

23.52 

— 

1880-84 » • ■ - 

7.61 

32.05 

24.44 

— 

X885-89 » ' . * . 

11.88 

55.73 

43-85 

— , 

1890-94 » ... 

27.81 

107.23 

79.42 


1895-99 » ... 

36.65 

*45-20 

108.75 


1900-04 

50.58 

195-89 

145.31 

■ ■ — . ■ 

1905 . • * • 

41.80 

208.10 

166.30 

3.16 

X966 .a 

41.38 

208.89 

167.51 

5.83 

1907 

40-57 

226.86 . 

186.30 

6.29 

1908 . . . , 

'32.71 

230.16 

197.45 


1909 . . . . .... . . . 

35-97 - 

233.79 

197.82 

8.25; 

1910 . . , , . 

30.50 

231.40 

200.82 

' 12.39 

I9II * . . ; . . a . . 4 , 

37.62 

343.91 

206.29 

15.22 

X9X2 

32-19 

^34.54 

202.36 

20.97 


cattle shows, by keeping herdbooks, etc. Since 1892 (i), upwards of 500 
ipilfc-record associations have been fotmded with the object of demohstfa- 
Ihig the profitableness of cattle breeding and of proinoting the fonnatidn , 
of lin®of cattle capable of yielding a milk ridier in butter. The means 
employed are investfeations into the feeding, arid into the quantity and 
thd iat content of the rnilk yidded by the individual cowsof the mem- 
.'bers’.httrda-, , , , , 

; As r^aids the quantities of fodder consumed, it must be noted that 
tvhile up to the year, 1883 the exports of cereak were in excess of the impor|;i ' 
: and the sale of Cdresto was an important, source of income for botli large and 
jtoali farmers, at present amajority of farmeis feed ah their c^^ to th^ 

(ij The first milk-retord acdotot with data on the oiijk and batter yi^d and eott- 
ofiqddw iadtvi 4 ttal,,;»w..di«i^ theye8r''W8s,:paWi8hedi‘tn the •' 

"Wwaito, .1894, pp, 52-40.' : , 
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stock ; and though, considerable quantities of cereals are still sold, the value 
of bought foods, especially maize, wheat bran and oil cakes, greatly exceeds 
them, while at the same time the areas devoted to root crops for feeding 
purposes are steadily increasing. In 1912 penmark had an excess of im- 
portation of maize and other cereals valued at about £ 2 200 000, and. of 
bran, cakes and the like worth £4.190 000. At the same time live cattle 
and beef worth £3 113 000 and bacon and other meats to the value of 
£8327000 were exported (i); further, the better feeding of cattle and 
pigs produces now considerable masses of manure which serve to increase 
the productiveness of the fields and diminish the evil effects of unfavour- 
able weather. 

The increasing quantities of milk have had the result of rendering the 
original buildings of most dairies too small for present requirements. 
In many places buildings had been run up as cheaply as possible for fear 
of incurring the burthen of heavy interest on the capital of expensive 
plant in case of a fall in the prices of butter. But as dairying proved 
profitable and the quantities of milk increased, the means were soon 
found where mth to enlarge the buildings and to provide new and suitable 
machines and implements. 

The constant endeavour is not only to keep the dairies in good condition, 
bfit also to equip them always better, so ^ to be in a position to produce^ 
butter of a fiier and more uniform qiiality ; in this respect the pub|li^ 
appointed consulting experts, as well as two good daily schools, have ren- 
dered most valuable services. 

The Agricultural laboratory of the Royal Veterinar3?' and Agricultural 
College has also contributed much to the general progress. Further, numerous 
large and small exhibitions exert an effective control as regards the quality 
of the butter, and the so-called Farm-Statistics Bureau, which undertakes 
the elaboration of a number of yearly accounts kept according to a uniform 
system, has for many years been a useful guide in the economic management 
of farms. At first it was chiefly the question of the erection of ice-houses 
and of procuring larger and better steam boilers and engines, and. of laying 
down better floorings and water supply; later came the.apimfatus for pas^eur- ; 
izmg cream and for multiplying the acid bacteria, dr the demand for bitfki 
separators; now, in recent years, refrigerators, eletric lighting arid bath-- 
rooms are the items that cause much expenditure. K 

Insteadqf the former small cheap dairies, now, in many localities, large 
dairies with lofty well- ventilated workrooms are to be seen ; they are weU:; 
provided with steam power, refrigerating plant, electric lighting and sficfe 
an abundance of good separators and other appliances, that every day i;wor; 
to four .thousand gallons of milk are separated in about three houtp/] ' 

Since' t904, several dairies, especially in the south of the countoi 
begun-.tO' export cream to Germany, whilst most of 'the btxtt€t''fe 
formerly, exported to England. This is due to the fact that Germany 

'' '■ ^ ' ■'■4 

"(t) 'irhe 'value ■of?''’ite:e;*ccess 'of 
■to 4«5 000. 
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imports ever increasing quantities of dairy produce, and as butter pays a 
duty of 10 per cwt. while cream is duty free, the importation of cream, 
offers a greater margin of profit/notwithstanding its greater weight. The 
figures given in the table on page 169 show that the exportation of cream 
from Denmark has of late years steadily grown. 

It must also be mentioned that of late years the production of cheese 
has been encouraged in many ways. There are not only several milk- 
collecting dai^ries which manufacture varius kinds of cheese from whole 
milk, but also many large cooperative dairies which make cheese partly from 
whole milk and partly from a mixture of whole and skimmed milk. For 
many years attempts had been made to manufacture cheese from pasteurized 
milk ; by 1906 there were alreadj’^ 25 dairies that used pasteurized milk 
in the manufacture of cheese. In many dairies during recent years new 
and good cheese stores with insulating walls and refrigerating plant have 
been built in order to protect the cheeses against too much heat in summer. 
At present about 55 million pounds of cheese are made every year in 
the country. 

The great demand for casein in the year 1910 led to the erection of 
about 20 casein-drying establishments, to which a great number of dairies 
delivered fresh casein, so that in 1911 more than 3.3 million pounds of 
casein, worth 3 y^d a pound, were exported. In 1912 the fall in prices 
limited the production rather suddenly. 

Dastly, it must be mentioned that a few years ago a condensed milk 
factory was built at Nakskov in Lohand ; in 1912 it exported £82 500 worth 
of condensed milk. 


Basis of International Statistics of Agricultural Book-keeping 

■ t>y 

Prof. Ernst Eatjr, 

ZUrUh-Brugg {Switzer Imd). 

1 . Genekamtibs. 

' Fot the examination of the economic conditions of farming the methods 
based on book-keeping give the most compld:e and reliable r^ults, much, 
snperioir to those obtained by means of enquiries by que^on sheets. Recog- 
mzing thfe f^, the cblltetion of the results of agricuitnral bodk-keejii^ 
has been commenced of late years in several Stateg. But in order that the 
figures obtained froiri^'s^^ farms should be eoaparable with each oth^j, 
it is necessary that ; ^ collected and' 4abotated according^, 

' the same method^..:';';'''' V,',,., 

, V ;, K rixe , results, of M 

bPihparefl with eadh dthi4, siihriat a)ndiriqnsihu?t prevail in 

d£ th^ observatioia increases the more they can be compai41iarith bthfelr: 
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similar material ; it is necessary therefore to give them a uniform basis from 
both the scientific and the practical points of view. The sooner uni- 
formity is introduced in this direction, the more easily will the final aim be 
reached, for as long as this work is in its initial stages it will be much easier 
to prevail upon the book-keeping offices to adopt uniform methods, while 
later any modification of methods Would complicate matters and interfere 
with the comparison of later and earlier results. 

The following chapters are an attempt to outline the plan to be fol- 
lowed for this unification, and they will discuss the follownng subjects : 

1. Definitions. 

2. Valuation. 

3. Methods of book-keeping. 

4. Closing of accounts. 

5. Elaboration of results. 

II. — DBFINItlONS OF ME TERMS USED. 

The first condition to be fulfilled for the success of the investigation 
consists in defining the terms employed, and especially the following : 
culture iXtandyn^ of capitals Gross 

^roducior gross returns { 1 ^^^ Expenses (Aiifwahd), proi^pt.^.:. 

net returns (Reinertrag), Income (Snkommen), . Income from whpk 
(Vermogenrente), Compensation of labour (Arbeitsverdienst), Returns from 
the farm (Eandgntsrcnte), Crowed r^?^^,(Grundrente), and Capitalization va- 
lue or value based on returns (Ertragswert). 

I. — Agriculture. The enquiries must bear on the farming. The terni 
agriculture includes not only the cultivation of the soil, but also the working 
up of the crude products, especially in the form of keeping live stock. Thus 
accessory industries, such as dairying, wiiie making, distilling, brewing, 
sugar making and so forth, also belong to agriculture, in so far as they 
work up the crude products of a given farm. On the other hand if great 
quantities of crude products are bought outside the farm so that the indus- 
try is no longer bound to the property, it is better to detach the whole 
accessory inditstry from the agricultural part and to treat it as a non- 
agricultural or private undertaking. 

: ’ ^ the like belongs to agriculture 

in so fir it is carried on chiefly with the object of utilizing fully the team% 
and labot;r fe for agricultural purposes. The same may be said of fitle 
wbbds, , ^irge fprests^^^ of which is but loosely connected 

, with stibtddbe sefjarated fronathe agricultural work^ and this is^e-; 

diily when tp,e returns of the wood form a considerable part' 

and even inbre tjaan half 6ft^^^ In the same mann^ game 

and fish are to be cbhs^ Pond fishery may always be classed with 
agriculture. ^ ^ 

Trade in agriculturat produce miist also be separated comj^etbiy ^ 
thb property does not contribute its crude products or its teams aid labpiir^ 
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In the latter case the same rules are to be observed as for the accessory 
industries. 

Credits and investment of capital (Kapitalanlagen) and their returns, are 
not connected with agriculture except in so far as they have originated in 
produce of the farm or act as a reserve for it. 

The private family account or personal account (Privatverbratich) ruust 
be separated from the farming account. The farm must not pay interest 
on those portions of the estate which are used for the family account, which 
must not be considered in calculating the net returns on the capital, except 
to the extent that the farm has received compensation for rent or other 
supplies enjoyed by the private household. The more completely the cal- 
culating of such rents can be avoided and these capitals kept apart 
from the agricultural book-keeping, the more accurate will this be'. 

. 2 . — ^ The capitals. All the parts of one’s estate that are used in fairming 

and which concur in producing profits are called (Aktivkapitalien) of 
the farm. In describing the assets of a farm, the land and other things 
rented or farmedby the farmer must be Included, in particulan the value 
of the farmed property. If this is not possible, they axe to be treated separ- 
and their results kept separate from those of the property, the assets 
l^.which are well known. This is not only necessary because the unitary 
measure, the assets, is wanting, but also because the amortization, the 
taxes and the like can not be completely brought into the accounts. 

As opposed to the assets are to be considered the 
sivkapitalieh) . They comprise all obligations which have arisen, whether from 
the acquisition of the assets or from the working of the: farm. Debts 
covered by mortgages, the origin of which is no longer known, in so far as 
they affect portions of the agricidtural assets, are treated at the beginning 
of the accounts as farming liabilities, : . ' - t ' 

. The most important division of the assets consists in setting apart what 
foelongs to the farm. That the soil, with the water sources and rightsconnec- 
ted with it, the improvements and the buildings, form part of the farm; there 
can be no doubt. But when the trees, and still naore the field inventory, that 
IP the yalue of the seeds and of the labour expended in sowing themj is com 
^ dered. then the uncertainty begins. We recommend including in thelarm 
|«pital account everything that is connected with the soil, including the 
vines and field inventory, and to designate this as farm capital 
^tskapital). The purchaser of a farm can always under .every , dyil code 
daim that .thtse^pbje^ considered as an integral part of the property 
iinless th^ l^e expressly exd^ in the contract; Only when the plants 

are separated lfeom . the soil does; t^^ question arise as to whether; they 
belong juridEcaflyi4o the . soil or > not. . Whether ; these .capitals are .'be 
^ignated asiatrocapil^ or as ground capita does: What 

' portant is'that''^they(;mdude theiamede3n^ts.'vr,',Weprder the.expresriq^ 
capital' (Diri^ht^pital) beCat3se:itJsvmcre;Comprehensive,tb^>,t^^ 
^ch used ground and gives less'mcas|Ojn for confusion f with 
'Capital; ' 
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This latter term should iiidude aU those parts of the assets which are 
not consumed by usage. They may, it is true, be destroyed (for instance ; 
land carried away by floods), but usually they are not liable to deterioration 
and they require no amortization. To this group belong the soil and the at- 
mosphere oyer it, the springs and the rights pertaining to the soil. The soil 
capital represents the permanent and indestructible component of the farm 
capital and consequently differs from all other forms of capital 

That part of the assets which does not belong to the farm capital is 
grouped under the name of farming (Pachterkapital) and includes 

dead stock (Gerate und Maschinenkapital), livestock (Viehkapital), stores 
(Vprratekapital), credits (Guthaben) and cash working reserves (bare Be- 
triebreserven). These three last capitals form together circulating 
working capital (unilaufendes Betriebskapital). 

The two terms farm capital (I/andgutskapital) and farming capital 
(Pachterkapital) are quite separate. How far each component of wealth 
. belongs to the agricultural assets is shown by the definitions of agricultural 
capital and agriculture. 

3 . Gross reUwns (Rohertrag). The results agricultural work expres- 
sed iti terms of quantity and v5lue of the produced, improved or acquired 
products are called gross returns. This term means the final gross yield 
of the whole farm, or essentially the agricultural produce that has been 
sold or used by the household or by the accessory industries, and to which 
is added that produce which has gone to increase the original capital and 
the stores, and is thus included neither in the receipts nor in the produce 
supplied by the farm to the household and auxiliary industries. 

However simple the calculation of gross returns may appear at first 
sight, it is attended by a series of difficulties. Of the receipts only those for 
farm produce sold are to be entered* Credits for the same are to be added 
at the end of the year. Receipts for credits belonging to previous yeats 
are to be excluded. 

As farm produce not only the crops but all returns of the farm in the 
sense of the above definition are to be considered, consequently also the 
receipts from the accessory industries, rents for those parts of the capital 
that have been used by the farmer's family, etc. 

The receipts from the sale of land, improvements, buildings, machines 
and implements do not belong to the gross returns. 

vj^pecial attention is required in the treatment of purchased raw 
tmals and animals. The gross returns of live stock keeping would be arrd- 
neoiisly represented if the animals sold, their produce: delivered to the farmer 
and his f ahnly, as well the increase of the live stock, were entered 

deducting the value of the animals bought, since these were not produced 
by the farm. The same may be said of those agricultural product 
which are not transformed in the farm but are only sold again. Similarly 
fruit that is bought for themanufacture of wine or cider, milk bought for 
the dairy, potatoes for the distillery and so forth must be deducted from 
the gross returns. On the other hand fodders and manures purchased, 
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as well as seeds, ate not to be deducted from the gross returns, as they are 
entered among the expenses. All purchased wares which have been de- 
ducted from the gross produce are naturally not be included in the 
expenses. 

The comparison of gross returns will be improved by deducting from 
them the extraordinary expenses incitrred for disposing of the produce, 
such, for instance, as the expenses for railway carriage of produce to be sold. 

Among the items of gross returns the supplies ' in kind to the 
employees and labourers are included. Their value increases the labour 
bill by the same amount. If both were to be left otit, the net returns would 
be equally correct, but both working expenses and gross returns would be 
too low in comparison with those farms in which wages are given in cash 
and not in kind. 

If the stock of provisions produced by the farm has increased, the in- 
crease is entered as a component part of the gross returns. But how is 
the opposite case to be treated, that is when the stock of provisions hds di- 
minished ? As a rule the decrease must be entered among the working ex- 
penses, thatis to say not deducted from the gross returns. The case is to be 
c<msidered like the purchase of provisions, especially fodder, manures and 
: ^eds; we do not subtract these from the gross returns, even when they are 
bought. Only when they are provisions destined to be sold is it more correct 
to deduct them itom the gross returns. Their original amount was 
in fact contained in the gross returns of the preceding year as: inventaiy at 
the end of the yearns operation ; being then sold in the course of the n^t 
year these ptovisions appear among the receipts again as gross xeturas. 
If they were not deducted the gross returns would be too high. 

A part of the gross returns may also have been employed as insialMion 
capital (Anlagekapital) in the farmitsdf, for instance, timber for buildings. 
Supplies of goods for stich. objects are to be reckoned as components of the 
gross returns, and those used for the live stock capital, for the trees and other 
plants (in so far as they are installation capital) appear in the variations 
biotock in -hand at the end of the year as compared with that at the 
beginning. 

It is to be observed that for crops and animals only the difference 
between amoftisement and increase is determined. To proceed with more 
precision; those individuals the values of which had increased and those 
the value of which had diminished should be treated separately and the 
iaticrease of the former and the amortisation of the latter introduced into 
the accounts* The amortisation is to 1)6 * included arhong the expenses. 

. This more precise method is especially to be recommended for liye stock 
keeping, but it ren4^rs special control of the live stock necessary, which is 

customary in shaple bookrkeeping. Consequently in gener^ this 
tiuction is not practised. For the draught animals, especially thehqrbeS,. 
I^^ Spedal account is required, so that lirir amortisation does not ; 
ini the increase of the total live stock, but always ; among the 
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Increases in the value of the soil, buildings, improvements, machines and 
implements not owing their origin to supplies from the farm are not 
comprised in the gross returns. Consequently such increases of value due to 
purchases or to improvement of market conditions must not be included in 
the gross returns. 

These considerations show that the definition of gross returns given at 
the beginning is nqt enough for practical work, but that it must be completed 
by further explanations. The following summary contains all the factors to 
be considered for an exact definition of gross returns. 

Gross returns. 

A. — Receipts in cash from farm produce, including the credits from the 
same source existing at the end of the year. (N. B. The credits existing at 
the beginning of a year of operation must be kept separate and do not enter 
into the account of receipts nor into that of credit at end of year). 

а. — Receipts from plant products. 

б. — animal products. ' V 

C \ — ** ; accessory industries (drirjdng, etc.). 

d. — letting of agricultural assets. 

'' interest bf''teServe agricultural cajpital. 

B. ^ Products of farm delivered id labourers paid in kind^ io theMmeV 
hold and to the family. 

a. — Plant products. 

b. — Animal products. • 

c. — Products of accessory industries (dair^dng, etc.). 

d. '— Rents of farm assets used by the household or family. 

C. — Increase of the stock of farm prodmts at the end of the year over 
that existing at the beginning of same year. 

D. — Increase of the stock of animals, fruit trees, standing timber, vi^- 
and field inventory over that existing at the beginning of year. 

E. —Supplies of farm products to the soil, improvement, building, machine 
and implement capital. 

Prom the above amounts the following are to be deducted in so far 
as they are contained in them: 

: t) Expmses for 

;; ptmts. ■ ■ ' ' 

' ^3) ^ crude material for the accessory indn^^*: 

(niilk for the dairy/fruit, grapes, cider, must for wine making, potatH^v 
^ for distilling; etc.),' ' ■' “ 

: 4) destined to 

again, as their value or the product of their sale is induded in the 

gmss returias.-'' ' - 

5) Extraoriinatf expenses for sale of proime (railway carriage fcriinfik 
and 'the like)." '' ■ 

N. B. Similarly to these expenses, the debts for heads A ip E are to be 
included at the end of the year, as well as all supplies from the accessory 
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industries to the household. Here also the debts from previous years are 
to be excluded. 

— Working ex'penses. These represent the use and the outlay of money 
values required for the production of the gross produce, with the excep- 
tion of the interest on capital. We designate the sum of working expenses 
plus the interest on capital as Cost of production (Produktionskosten). 

The working expenses include the cash outlay and the corresponding 
debts at the end of the year for ^eds, manures, feeding stuffs, wood and other 
items of stores which have been used or are devoted to obtaining the gross 
product, besides those delivered by the household and by the private ac- 
counts to the farm, and further the amortisations and the outlay on labour. 
In order to establish the working expenses, what has been said on the gross 
produce must be considered. Nothing that has already been excluded from 
the gross produce must be included here. 

Only the outlay for working the farm is to be included in the working 
expenses; Consequently all outlay for, the purchase of land, improvements, 
buildings, machines and implements, as well as investments of capital (Kapi- 
taSmlagen) current accounts, deposits in savings banks, purchase of shares 
and stocks, must be separated. As for the way of considering purchases of 
live stock and plant capital, it has been sufficiently discussed under the head 
of gross returns. The debts at the end of the year are included, while debts 
from previous years are to be deducted. 

Personal supplies and those from the household are to be tr^ited* like 
the outlays or debts. ^ 

All those constituents of the installation capital which are hot wholly 
included in the working expenses must be represented in these expenses by 
a quota of amortisation corresponding to their wear and tear. In order to 
calculate this, the principle must be maintained that their original value 
mmus their final value must be as equally as possible distributed over, the 
number of years that the object is likely to last 

I, , ; The heading labour expenses includes not only the wages in chsh, but 
all those in kind, the board for farm servants in the household {partici- 
pation in household expenses) and the wages of the fanner and his family. In 
fixing the amount of this last item the same salaries and wages must be 
cflciilated as would have to be paid to strangers, both for manual labour 
for m In large farms the upper limit for management is 

of the assets. 

fqr.the interest on, debts r^ayrmnt A^ 

working expenses. As for the rate of interest on the capital invested, :it 
^ must be fixed independently of the working It is useful and 

interesting from Several points of view to fix this; rate. It may be done 
adding to,,,,the;:-Mterest' on debts,^the;mtoest;'Of:the/net/assetsd,l;‘5tit ■■ 
' : . comparisonsr, it is^|)etter ndt to ccmsidnrthedehts,, but ’ to,.calculafe1tii#' : 

' ‘ if^erest on 'the wholetassets-'capi^,iat-,i,ai determined ratelmam^iythat' , 
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interest acceding to the uninsurable risk to which it is exposed. But ti ivS 
sufficient to adopt a uniform rate of interest for the total asset capital. 

Opinions differ as to the way of dealing with rates and taxes (Steuern 
u. offentlichen Auflagen). Anyhow they cannot be reckoned as working 
expenses except to the extent that they are laid upon the capital of the farm 
and upon the income derived from it. A joint stock company will never doubt 
for a moment that, taxes belong to its business expenses. Also other enter- 
prizes managed by juridical persons consider taxes in this way. Why should 
it not be the same with 'enterprizes managed by private persons? We 
recommend therefore that all taxes connected with agriculture be reckoned 
with the working expenses, and in principle all prestations in kind also. 
But as in book-keeping by single entry they are not included in the gross 
returns they are omitted here, and the net returns are diminished by their 
amount. This question will be treated again when the net returns are 
discussed. 

Summarizing then : Working expenses include the following factors : 

1) . Outlay iu cash for capital in stores including debts at the end of the 
year, (N. B. The debts at the beginning of the year are to be left out and 
ate not to be included either in the cash outlay or in the debts at the 
end of the year.) 

2) . Outlay in cash for labour for working the farm (farm hands, veteri- 
nary, etc.) , ‘ ' 

3) . Cash outlay for taxes. 

Articles for working the farm drawn from the stores-capital of the 
household and family. 

5) . Outlay on labour. . 

6 ) . Amortisation of installation capital, 

7) . Diminution of the stock of stores-capital at the end of the year as 
compared with stock at beginning of year. From this is to be deduct^^d 

The increase of the items of the stores-capital not included in the gre^ 
products (artificial manures, cakes, sulphate of copper, etc). 

5, — The net rehirns (Reinertrag). Under this term is understood the 
difierence : gross returns minus working expenses. This value represents 
the revenue from the whole of the assets (Aktivkapital). 

It emerges from the above that it is not possible to give net retimis a 
more concise definition or one answering better to the requirements of 
the practice of book-keeping. The most important thing is clearness and 
uniformity of principles in the calculation of gross returns and working 
■exposes,:';.:; , ' , 

To what-has already been said there is not much to add, but a few more 
words on taxes and burthens are necessary - 

The net: retxtrns calculated according to our method represent the returafc 
that remain to the farmer after having paid taxes and burthens. It servte 
to calculate the vdue of the land based on its returns, or capitalization 
value (Ertragswert .des Bodens). If, for instance, a co-heir takes his share 
under the f orm of b%ital according to the value of the retums> 



INTERNATIONAL STATISTICS OF AGRICULTURAL BOOK-KEEPING I79 

he takes too little, because he exchanges a capital calculated as free from 
taxes against another one subject to them. But this difference is com- 
pensated by the fact that the rate of capitalization is frequently so 
low that the usual taxes on capital are already deducted. It must be noted 
also that farming is often burlhened with considerable special taxes which 
capitalists do not know (obligatory labour, land tax without deduction of 
debts, etc.). The higher these burthens, the lower the price that the farmer pays 
for tlxe land. Calculating the value of the returns without taking these 
burthens into account would be misleading. So long as it is a question of 
general taxes, the lower rates of interest offer kifficient compensation; for 
special taxes the deduction is justified. But to obtain the net returns of the 
farm free from burthens, the taxes must be added to the net returns. 
The best method is to designate this value as tax-free net returns (Steuerfreier 
Reinertrag). 

6. — Yield of the estate (Vermogensrente). We call yield of the 
estate that part of the net returns which represents the interest borne by 
offers estate; it is found by subtracting the interest on the debts from 
the feet returns. 

7. — Income (Einkommen). Income can be defined as the mone}^ 
value that one may consume without diminishing his estate. It is thus 
found by adding to one's consumption the increase of the estate, or by 
subtracting from the consumption the diminution of the estate. In this 
income, however, accessory income may be included: this must be 
subtracted in order to fi!nd the agricultural income. This is found when 
the interests on debts are subtracted from the net returns, and the 
salaries and wages of the farmer and his family are added; or, what is the 
same, when the yield of the ej^tate is added to the above salary and wages. 
The income can also be defined as the difference between gross returns 
and working expenses without the salary and wages of the farmer and his 
fami% but with the interest on debts. 

8. — The compensation for labour (Arheitsverdienst). This term desig- 
nates that part of the agricultural income which is left to the farmer as 
compensation for his work after he has calculated the customary local 
in-Nrest on the capital that he has put into the farm. The compensation 
of labour is thus found by subtracting from, the agricultural income the 
amount of the interest on the estate without debts (Reinvermogen). 

, q. i — Yhecompments of (Bestaudteile des Reinertrages) J 

Wten a certain amount is deducted from the net returns for interest on 
farming capital, the returnsofthe farm itsdf (Eandgutsrente) remain, ;aud 
whim from this the interests on the capitals r^r^enting crops, buitdin^^ 
ani improvements are deducted/ the grotmd m^ (Gmndrente) remate- . 
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The farm rettirns thits represent the interest on the capital invested 
in the farm, and the ground rent the interest on the capital invested in the 
bare soil The latter capital is distinguished by the fact that its sources, 
namely the soil and the air, are imperishable, and though it may vary it 
can never be permanently exhausted. 

10. — Value based on returns or capUalizaHon (Ertragswert), The 
value of the farm based on returns can be calculated from the net returns. 
It means the amount of money which, in a perfectly safe investment at 
the usual local rate of interest, would 3HLeld the same sum as the returns of 
the farm. The sum which would yield the equivalent of the ground 
returns (Gmndrente) is the value of. the bare soil based on returns 
{Ertragsweit des Bodens). The rate of interest chosen is based upon the 
interest borne by the safest State loans or by first mortgages. 

It must, however, be considered that in the net returns all the expenses 
for management, taxes and insurance have already been deducted, so 
that the rate of interest must be correspondingly lower. 

The value based on returns may also be calculated by capitalizing the 
whole net returns and then subtracting from it the amount of the farming 
capital and of the capitals in crops, bmldings and improvements. 

11. — Difference of net returns (Reinertragsdifferenz),. If f tom the 
returns, the sum which would be necessary to represent the interest of tn# 
estate (Aldiivkapital) at the usual local rate be deducted, the difference of 
the net returns remains. This value may be positive or negative and it i^ ’ 
important, especially for the calculation of the cost of production. 

Ill, — Vax^uation 

"The question of valuation is more important for agricultural book- 
keeping by double eiiWy, in which the net returns are decomposed ii^to ttor 
elements, than for the present enquiry. The major part of the gross 
returns and of the working expenses, according to our definition, is com- 
posed of values for which the prices paid or received are stated. Anyhow a 
valuation must be made for the inventories at the commencement and at 
the end of the year. Nevertheless the enquiries of the Swiss Peasants' 
Secretariat have shown that on ah average of the years 1908-11 the increa^ 
# ihventbry represent only 3.3 per cent, of the total gross returns ; *^6* 
dMaihiitidns of stores represent 2:5 per cent, of the total working expen^f 
while a further 5 per cent of the expenses come from amortisA^ii/ 
These figures show' clearly how slight is the influence of the estimation of 
the valUBidf theSe daanges upon the final result. But the valuation of 
the instldlaMcrh capital also important inasmuch as the ^tate seriW; 
as a measure of According to the valuation of the? 

' same met' returns , seem :Wgh or loWi.; ' ' 

AgrictritiuAl >book> give no infomatipn on the '^ 

producing power of . capital invested in agriculture, unless the principle be 


INTERNATIONAI. STATISTICS OF AGRICULTURAL BOOK-KEBPJKG l8l 


observed of valuing the installation capital (Anlagekapital) at its cost 
price (Gestehungskosten), that is, entering the sum that would have to be 
spent in order to obtain the object considered. The quotas of amortisement 
with which former years of operation have been charged must be deducted. 

Those provisions or stores destined for the consumption of the household 
or family must be entered at the price that would be realized free from all 
expenses (Reinerlos), or at the probable price at which they could be sold 
for being further worked up (Verediungswert) (price minus sale costs and 
risks). 

We must restrict ourselves to these two fundamental principles, as. 
we cannot engage here in the details of the theory of valuation. Besides, the 
observance of these two principles is sufficient to render the results of book- 
keeping comparable. 


IV. — The method of Book-keepintg. 


The number of manuals and methods of agricultural book-keeping is 
, ,The attempt to give uniformity to all these systems is hopdess, 
a,nd it^would collide with the interests of man^^ engaged in the publication of 
works, 

Fortunately, in order to make comparable statistics of agricultural 
book-keeping it is not necessary to follow only one system of book-keepipg. 
Whether the single entry, or the double entry, or the American, Italian or 
Gernran system be followed is irnmaterial, provided one conditiph; be ^f^ 
filled,,namd.y that all intercourse of the farm with.the outer world^ 
pletdy controlled and separated. By the outer world, not oilly * me market 
and the usual customers are meant, but also the head of .tlie enterprise, his 
family^ household and accessory industries. Everything that the farmer 
draws, or supplies must be noted and entered as if he were a customer who 
bpugbi or sold on credit. 

, j ; j,,Qonseqtiently the following books are indispensable : . / 

imeniory^ in which the capital is entered and its variations ar^^^ 

■ r^i^^red. , 

2 . A cash hook for registering the amounts of cash received or paid put. 

: 3 ., A homokc&'ping or farmers book for the registration of, produce in 

kp 4 to or received from the household, private consumption or 

. 

' maun^^ the entries into ‘these books are tb.he, made and whether , 

supplemented by other books, the book-keeper is left free to 
The pfdy ihing to' .insist upon is, that ''..all; the entries he', ■arrpng^'; 

, way „t]^t '.at-.the .end of.-the, year, they may b'e^ distributed tb''the;p5^," 

lowing accounts: /am, common household^ person^ consumption mi ' 
spry industries. In la^e estates where the faroily of the manager and, the em-' 


' in d 0 LmdmMstha$L F, Farey,j Berlin, ^911, 
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ployees have separa.te households, that of the latter is connected directly 
with the farm and that of the former with the personal consumption 
account. The household account is then omitted. In peasant farms this 
accoitnt is necessary in order to distribute the housekeeping expenses accord- 
ing to the number of days that the various hands were present. It is also 
possible to close the accounts correctly for the farm alone without separ- 
ating personal consumption from accessory industrievs; but to obtain 
the amount of total income and total consumption, the whole capital, the 
whole cash turnover and all exchanges in kind must be divided bet- 
ween the four accounts : farm, household, consumption and accessory 
industries. This system also renders the auditing of the books by the 
central book-keeping stations much easier. Detailed instruction on the 
way of keeping such an account is given in the writer^s works (i). * 


V — CnosiNC OF Accounts. 

The manner of closing the accounts depends partly on the system of 
book-keeping followed. As it is impossible to obtain uniformity in the 
systems of book-keeping, it is evident that the way of closing accounts must 
vary greatly. The legislation oh taxes albhe is enough to render uniformity 
in this respect impossible. 

. If it were enough to determine the net returns, the income and the 
values deriving from them, the final results of the most different books could 
be collected, provided that in calculating these values, the principles 
of the above definition had been observed. This, however, would not succeed 
in every case, as the legislation on taxes frequently renders variations neces- 
sary. Pot this reason, and still more because international book-keeping 
statistics are valuable especially on account of the com]>arison between gross 
returns and expenses, we recommend a special closing of accounts for the 
object of an international enquiry, to be adopted besides the usual dosing 
for local purpOvSes. Every book-keeping institution keeps its ttsual system 
of closing accounts, but with the help of its books makes another balance as 
a basis for scientific investigation. 

This second closing of accounts would consider its chief task to consist 
in tiie resolution of gross returns and expenses into their elements. For this 
purpose the items of the inventory of the cash book and of the housekeeping 
book should be distributed in as many groux>s as there are divisions in the 
gross returns on one hand and in the expenses on the other. Each divisiOh; 
is an account with Dr. and Cr. which may be kept according to the German 
or Italian method, but not the American, because the number of accounts 

(i) Gmndla^m mi Methoden der Bepertung^ BwhhaUung und :KalM^on[& 

der LmdwifischafL 

I/AUjfc, JUmdwiriseHafHiphe BuchJtaltmg f Ur bduerliche VerMUmss^, sth Mit. Aamu, 1913, 

X^Axm^ CompisdfUUi agricoh de U feHte ^ moymm euUuu. PttbllsW by tfee Uaion 

stiissedes Faysans, and Edit. Bru^, 1913. 
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is too large. StUl simpler is the following system, which resembles the Ameri- 
can system, but in reality has nothing to do with it; it is rather German 
book-keeping in which a line is given to every account. The texts of the indi- 
vidual entries which are usually written under each other in the account 
are here in the heading of the table. This leads to the double advantage 
of not having to write the text and of being able to condense the whole 
closing of the account in a few pages. 

The system xs described in my. work: Gmndlagen und Methoden def 
Bewcrtung, Bmhhaltung und Kalkulodion in der Wirtschaft, (Berlin 1911) at 
355 - Here an instance is shown in the tables at the end of this paper. 


VI. Elaboration of Results. 

In order to compare the results of book-keeping with each other, they 
must first be reduced to a common measure. We describe below the 
method applicable to those values which it would be especially desirable to 
render; comparable and to publish in a uniform manner. 

a) Net returns. — This important value is given per hectare (2.47 acres) 
of cultivated area and in percentages of the capital. 

b) Agricultural income. — As general measure only the extent is to 
be considered. For peasant conditions the number of days’ work of the far- 
mer's family, reduced to days' work of an adult, is a preferable measure. ’ 

c) Returns of whole estaie, ~ This is compared to the net estate invested. 

d) Compensation of labour. ~ This value is utilizable only for peasant 
conditions. It is measured by the number of days' work of the farmer's 
family. 

e) Value of the farm based on returns. — Besides the area, the gross re- 
turns are especially suitable as a measure. The ratio between value based , 
on returns and the gross return, or the factor of the capitalization value, is 
of especial importance for the valuation on the basis of returns, 

f) Gross returns. — It is not enough to calculate the total sum of gross 
returns per unit of area; the composition of the gross returns must also be 
analysed as is shown by the example given. The individual sub-groups 
can also be reduced per unit of area, but it is especially important to cal- 
culate the percentage, composition of the gross returns. 

g) Working expenses. — The same niay, be said for this item as for the 
gross returns. It should be expressed in its totality and in its constituent 
parts, per hectare and according to percentages. 

h) Differe^e of net returns, or the farmers profit.— value is compared 
with the gross returns. The figure shows by how much per cent, the ; 
average prices obtained must be increased or lowered in order that the gross 
returns thus calculate^d should cover the whole ; of the expenses, induding 
the compensation for the farmer's family and the interest demanded by 
%e capital. The price modified by this factor thus represents the of:^ 
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14 . Gross product of goats. 
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lij. ii 11 » bees, 

17. Rent of buildings. 

18. 1) j plots. 

19 . labour for iinprovcinent and in- 
crease of farm and dead stock. 

20 . I^abour in other fartns. 

21 . Interest on reserve capital. 

Total. 

Net returns. 

'Total. 

Credits. 
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Household expenses. 

Consumption, 


Income from household. 



Income from farming, 
Total gross income. 
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Example : 

Capital lop ooo frs. at 4 per cent. = 4 000 frs. interest 
Net returns . , . 3 5^^ 


Difference of net returns, or farmer's 
profit or loss. . . 500 » 

Gross returns. . . . . . . .... 16 000 » 

Difference of net returns in percen- 
tage of gross returns 5 per cent. 

Average price realized for milk ... 20 centimes per kg. 

Consequently cost of production : 

, 5 X 0.20 . , . 

20 4- 20 4- 1 = 21 centimes. 

100 

i) Capital. — The capital must be shown in its totality and atraiiged 
according to its chief component parts (soil, improvements, buildings, 
for^ trees, fruit trees, vines, field inventory or cultivation and manure 
in fidds, live stock, machines and implements, stores and cash) and reduced 
to the unit of area and to per<jentages;of the whole capital. 

}) ' F ariom Besides the'above values a whole series of others 0*411 

be citculated *, thus for instance the household expenses for the day's kee|J 
of an adult, the cost of the day's work per growmup member of the farmer's 
family or per hired labourer, the value per hectare of the bare soil according 
to returns, etc. We refer the reader to the reports of the Swiss Peasants' 
Secretariat (i). 

k) Grouping of the relative data. — It is desirable that the data should 
also be divided according to the sizes of thefarms, accordingto the system of 
farming and according to the general trend’of the farms. As for size: we re^ 
commend the following groups : 

Farms under 3 hectares (7.4 ac.) 


” between 3 

and 

5 

(7,4-12.3530.) 

5 

tt 

10 

{12.35-24.7 ac.) 

” 10 

j) 

15 

(24.7-37 ac.) 

" ” 15 

tf 

30 

(37-74 ax:.). 

” ” 30 

it 

70 

(74-173 ac.) 

>i >> 

70 

j> 

200 

(173-494 ac.) 

" ” 200 

it 

500 : 

(494-1235 ac.) 

" . - ” 300 

•ff 

1000 

(1235-2470 ac-.) 


above 1000 


: As for the systems of fanning, no general rules can be given, 
tmns vary gieatiyv , The following however may be given as e3?ani||4S:: 

(1) l^treffend dije Rentabilitit der schwemrischen 

tmidwirisc}utfUkh£& JiiM^ der Schweiz, 1913, 
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1. Grazing farms. 

2. Three-course rotation with fallow. 

3. Improved three-course rotation. 

4. Four-couse rotation. 

5. Clover and grass leys with alternate cereal crops (Kleegras und 
Koppel-wirtschaften) . 

6. Grass farms. 

7. Farms with limited live stock. 

As for the general trend c^he farm, the following may be mentioned : 

I. Cattle breeding farms. 

3. Cattle fattening farms. 

3. Milk farms. 

4. Combined animal husbandry farms. 

5. Cereal farms. . , 

6. Mixed crops without sugar-beets or potatoes for distillation, 

7. Mixed crops with sugar-beets or potatoes for distillation. 

8 . Sheep farms. 

9. Market garden farms. 

Mere also conditions vary to such an extent that only the main lines 
can be set down. For the distribution into groups, the chief character is 
the composition of the gross returns. 

VU. Aims TO, BE' Attained. 

At first it can only be. the question of bringmg more uniformity into 
the scientific enquiries on book-keeping,, by awakening interest in the 
subject and by teaching, and this is the object of the present paper. Then 
the International Institute of Agriculture in Rome could collect all the 
publications of agricultural book-keeping institutions and point , out to 
tile heads of such institutions the advantages of uniform notions '.and ' 
fh^ods. ' , , , 

As final goal, the systematic elaboration of aU these results with a view 
to scientific and practical results should be contemplated. The International 
Institute i in Rome might thus become the central book-keeping ofiBce of 
all dvifized peoples; Such an office would not only further the science of 
econprmcSi but would also render the most valuable service in pointing out 
thebtetm^tsares to beadopted for practical farroit^i in the choice of produce 
for the market, in determining- prices and in ; agricultural policy in 
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■■Bmjsmpmm 90 - Agtieidtare in New Sewia. — Adamovic, l,. in Osierreichische Momtsschrift ftir 
MOF ; dm (Mefd, YeELt XXXIX, No, ii, pp. 197-198,; Vienna, November 191,3* 

ctjLxoRE The extension and importance of the ctiltivation of the chief crops hi; 

the territory recently acquired by Servia : vines, tobacco, melons, cereals, 

^ ^ ; ’ pulse, potatoes, beets, v^etables, hemp and flax; mulberry plantations 

for silkworm rearing, poppy growing for opium manufacture, sesame cul- 
tivation, chestnut plantations. The chief feature as regards live stock is 
' the large number of buffaloes kept. Bee-keeping is widespread. 

Agrioultnre hi Uele (Belgian Congo). — oopFiNEa?, j. in BuMm agncdie du 

Qm$o Vol. IV, No. 3, 587-609 + ^ 27 figs. Brussels, September 1913. 

The old district of Ueleconsists of the basin of the river bearing the same 
name and of its numerous tributaries as well as that of the river Bomu with 
its tributary the Bih, and the basins of the Likati and Rubi rivers. 

In its south-western part the agricultural district of Uele is decidedly 
equatorial while to the north-east its character is subtropical. The divi- 
sion between these two belts is marked by the rivers Bomokandi, Uele and 
, B?h. 

% swamps are relatively of small extent, so that mosquitoes are 

numerous than in most of the rest of the colony. 

Tte natives, who are considered the strongest of the colony, are very 
numerous. They are peaceful and frequently well organized ; they cultivate ; 
the land and are himters or fishermen. Babour is abundant and e^ily, 
V': recruited. '' . ■ ^ \ 

-^ Bananas, manioc, maize, sweet potatoes, ground nuts, moun- 
tainricte, and sugarcane aye the most widely spread crops in the forest region 
, .{equatoiial belt)> whilst on the savannahs, wire grass, sorghum, sesame and 
haricots, with maize, manioc and sweet potatoes, are more cultivated, 
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The only system of fertilizing practised is by fallowing, which allows 
the forest or the grasses of the bush to grow again and enrich the soil 
with their detritus. 

With the exception of palm and sesame oils, which are objects of trade 
among peoples sometimes distant from each other, agricultural produce 
is consumed on the spot or not far off. 

Live stock breeding, — Cattle is raised only in the eastern extremity of 
the Uele towards the summits which mark the watershed between the Congo 
and the Nile. 

Prices of domestic animals. 


Cattle ■ 85 to £ 2 

Horses about £ 40 

Asses . . . . . . £ 6 to 16 
Mules la to 28 

Sheep 4s to £ I 

Fowls up to lOii and is 8i. 


The domestication of elephants gives very satisiactory results at Api. 

92 Recent Research on the Causes of Pellagra and Hew Views on its Cure»— 

I. Alessandrini, Oiulio. Sulla pellagra in Italia. Osservazioni epidemiologiche. — 
(Reprinted from Annali d*I§iene SpenmentaJe, Vol. XX, New Series, Part ivj,pp. 49, 
‘Turin, 1910. — 2. Id. and Scala, A. Contributo nuovo alia etiologia e patogenefi 
della pellagra. (Reprinted from II PoUdinicOf Sezione pratica, Year 1913) pp. 24. 
Rome, 1913. — 3. Pellagra triste.,.. Nuovi studi suUe cause e nuovi orientamenti per 
la eura. - — La mova AericoUura del Lmio, Year I, No. 14, pp. 109-111, Rome, 
July 16, 1913. 

Pellagra in Italy. Italian provinces infected by pellagra number 23; 
the deaths due to this disease are estimated at 4000 per annum, while . 
several hundreds of pellagrins are admitted every year to the asylums foir 
the insane. According to the oflicial census, the number of persons suffer- 
ing from pellagra was 33 869 in 1910, as against 104 067 in 1881. In lyatium 
p^agra exists to a very limited extent ; according to a subcommittee of the 
provincial committee for the study of pellagra, there were in thie first half 
of 1913, 46 cases (including doubtful ones), distributed in 12 communes! But 
whilst in Italy on the whole the disease is gradually decreasing, in Latium 
pellagra has sJways been stationary, both in the number of patients and iir 
the localities in which the disease appeared. 

Cmnectim between pellagra and agriculture. Theories on the etiology of 
pellagra. - — According to the most generally accepted opinion, the disease is 
especially rife among rural populations, and some believe that it attacks 
cattle and other domestic animus. 

Pellagra has been attributed in turn to the following specific causes : ; 
1. The use of damaged maize as food (the maize theory of lyombir#? 

; on this has been based,^ m preven^n W 

: of the disease and thele^slation con^rnkg it (taw bf July 
; preyention .and cure^ of;pellagra). ■ 


aosAi. 

momm* 
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2. A Special infection caused by a germ {Streptohaoillus pdlagme), 
which is believed to develop on spoiled maize (theory of Professor Guido 
Tizzoni) . 

3. Inoculations by special Diptera (sandflies), of the family Simulidae,, 
allied to mosquitoes and living in running waters (Dr. Sambon's theory). 

4. Drinking the water of certain localities (Alessandrini and Scala's 
Theory). This theory has been corroborated by experiments carried out 
by Professors Alessandrini and Scala at the Institute of Hygiene at the 
University of Rome, under the auspices of Prof. CelH, Director of the 
Institute. 

The Alessandrini-Scala theory. — The researches conducted by Alessan- 
drini since 1909 lead to the conclusion that pellagra is a sharply localized 
disease and that it is contracted in those determined districts in which the 
water usually drunk springs from clay soils or flows and stagnates upon them. 
He supposed at first that the specific cause was some parasite living in such 
waters and belonging to the Filaria group. But the first experiments made 
according to this h3q)othesis, caused it to be rejected, but at the same time 
cor^rmed that the disease was due to the water. Prof. Scala then supposed 
the pathological agent contained in the water to be of mineral origin, 
and numerous experiments carried out on rabbits^ guinea-pigs, dogs and 
monkeys confirmed the writers in their opiuioh that peHagta is' the effect 
of a chronic poisoning due to silica in colloidal solution in waters of a 
certain composition. 

'vClay, which is a silicate of alumina, is the original cause of the dis- 
ease, 'as rainwater acting upon it causes a hydrolysis, from which both 
silicic acid and hydrate of alumina, according to the conditions under which 
hydrolysis tabes place, may pass into the water in colloidal form. However, 
as there is incompatibility between colloidal siHca and aluminia and they 
precipitate each other, there remains in the water only the excess of silica 
over that quantity required to precipitate the alunaina ; part of the 
colloidal compound silica-alumina, which is not to be confused with silicate 
of alumina, deposits, while the rest remains in extremely fine colloidal 
suspension, causing that persistent opalescence frequently observed in the 
waj^ drunk by j^agrins. On entering the human organism, the silica 
a reflation of sodium chloride, which, in contact with the protein 
of tissu^, gives rise to formation of hydrochloric acid, and con- 
sequ^tly to a true poisoning by a mineral acid 

Hot all waters containing silica cause pellagra, because, as is well known,: 

3Qmy be influenced by some neutral salts or mixtures of these 
present in, the water, which may prev^t, alter, or in some cases increa^e^ 
t%;in|UriquS; ^eqts of sihc By means of numerous experiments, 
writers found that the salts which act b^eficially are the alkaline catlaohr 
ates in to of lime, which exists or may ^ ^ 

'Mm.pr^pMpn. d 0 cme of pellagra. — As pell^a is tlat toi^queu^ ; 

the system, ;the:.^?u^' hi ,ife'. ■ ' 

■ alcaline solution. The writem useft^^ 
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of trisodium citrate on diseased persons and animals ; this treatment 
rapidly proved beneficial. Admitting that colloidal silica may readily 
be rendered harmless by carbonate of hme, the prevention of pellagra 
consists simply in having an excess of carbonate of lime, as small pebbles; 
always present in the waters causing the disease. 

At the same time the necessity of continuing the campaign against 
the use of damaged maize and its products does not cease, because this food 
is always one of the chief predisposing causes. 

The Homan committee on pellagra has resolved to experiment on 
a large scale the new method of prevention and cure in some of the most 
important centres of pellagra in Latium. 

93 - The Imperial Japanese Tohoku University at Sapporo (Island of Yesso).— 

MuTLifR, Max in Deutsche LandwiftschaftUche Presse^ Year XXXX, No. 88, pp. 104^ 

1049; No. 89, pp. 1060-1063. Berlin^ November i and 5^ 1913. 

The Agricultural College at Sapporo, which was founded in 1876, was 
declared on September i, 1907, to be a branch of the Sendai University. 
It comprises four separate three-year courses for agriculture, agriculture 
chemistry, forestry and anime husbandry. Schools of fisheiy, civil engin- 
eering, practical agriculture and practical forestry are attached to the in- 
stitution, as well as a so-called preparatory school, in which students are pre- 
pared by a three- years’ course of studies for the University. It possesses two 
university farms, 185 and 272 acres in extent, of which one is devoted = 
to the experiments and practical work of the students, and the other is a 
model farm. Besides the above, the institution has also a botanical' garden 
of about 27 acres in extent and can avail itself of 127 244 acres of forest. 

IntheUniversityitselfthereare23professorsand25assistant professors, . 
and in the schools attached to it about 50 lecturers. The total number of 
students last year w^as 898, viz. . 211 at the University, 297 at the pre- 
paratory school and 390 at the other schools. As university students only 
the young men possessing the leaving certificate of the preparatory schools 
are admitted. For admittance to the preparatory and other schools the 
leaving certificate of a five-years’ medium school is required. 

The writer describes the situation of the various school buildings, and 
discusses the three-years’ curriculum of the preparatory and of the practi- 
cal agricultural school, the -six to eight-years’ curriculum of the eleiuentary . 
schools and the five-years’ one of the medium schools. He concludes with 
some interesting data on Japanese student life. ’ 

94 - The Rural Ikavelling Houseekeeping Schools in Prussia In M 2 . — M 

schrift fUr ias t&nMche Forthildmgsschulwesen m Prmm. Year 5, Part 3, pp, 4^6^., 
Berlin,, November; 1913.; ■ 

Ini9i2 there were in Prussia 250 rural travelling housekeeping schcoil 
, in full working ordeiv divided amongst 243 Distiricts {“ 

, I , The number? in the yarious provinces.wereias Mows: Ba^^^ 

' ^West Prussia 3> Brandenburg -21^ vPoruerad^^ Posen, 34^ ,8^ 
^^ony 13, Schleswig-Holstein and. the Hoirenzollem l^mboity r :each, 
Hanover, 28, Westphiia 12, Hesse-Nas$aft: 2;ii, the HMne Jr 
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A total of 817 courses were held as against 564 in the previous year. 
The number of the eight-weeks' courses has risen from 407 to 638, 
and that of the longer from 67 to 103, while the courses of less than eight 
weeks’ duration have fallen from 90 to 76. The 817 courses were attended 
by 13 581 girls and young women who had left school, an average of 21.3 
pet course. More than half of these (53 per cent.) came from the peasant 
classes, 20 per cent, were the daughters of country tradesmen, while 
15 per cent, of the scholars belonged to the agricultural labourers’ class 
and 12 per cent, to the professional and similar classes. 

Of the 230 schools, 168 were supported by the District Communal As- 
sociations, 5 of them being under the management of Womens’ Unions, 65 
schools were entirely managed by Womens’ Unions and 17 by private indivi- 
duals and others. The whole maintenance cost amounted to £29304, 
of which £ii 027 was contributed by scholars’ fees and nearly half the re- 
mainder by the Districts. 

95 - Agriealtural Shows. 

Bdgium. 

lOti. Mardi. Bmssels. — Exhibition of agriculture and agricultural machines and imple- 

■ .menlsi ' ■ ■ ' . ■ 

Denmark^ 

ltl 4 . March 30'3i. Copenhagen,. Gnindtvigs Hus. — Seventeenth dairy show, organized by 
tbe Seeland-Eaaland-Falster Agricultural Society and the Danish Dairy Society. 
France. 

ISiii.March. Carcassonne (Aude).— Competition for vine-mildew fungicides, arranged by the 
“ Soci6t6 centfale d’agriculture de TAude Offices : rue et hdtel Courtjaire, Carcas- 
. ■ sorine. ' 

March 15-30. Grasse (Alpes-Maritimes). — Agricultural, horticultural and indus- 
trial exhibition. Includes the following classes : i) Perfumery ; 2) Olive, pil, other 
olive products, apparatus andaccessoriesjfor preparation of olive oil; 3) Horticultural 
produce and materials ; 4) Produce of other branches of agriculture and materials. 
May 20-3?. Paris, Coursla Heine. — Spring horticultural show held by the “Society 
Nationale d’Horticulture de Prance 

May 21-24. Angers, Place de la Rochefoucault. — Second triennial show held by the 
‘ Maine- Anjou Gattle Breeders* Society. Sec: M. Delhommeau, Avenue Carnot, 

ilay 29- June 2. Eyons. — International Poultry Show, in connection with the Urban 
^low. A Poultry Congress will also be held. Address ; 3 Place des Cordeliers, Eyon| 
Germany. ' ' 

1914 . June g-Sept. 6. Miaden {Westphalia}. — Agricultural and horticultural show annexed 
to the Arts and Industrie Exhibition. 

' , ' Russm* . , 

IftiS.StPetersburg,— Great international exhibition of the cheese industry, including, all 
forihs of utilization of milk. 

WnHed Kingdom. 

: * 91 4 . April 14-X7. Dublin, Ball’s Bridge. —[Spring show of the Royal DuWln Society. Address 1 
. Agricultural Superintendent, I^nster House, Dublin. 

/ Oct. 20-23. Eondon, Royal .^5ri<mltiiral Hah, — Sec : F, E* Hardcastiet 

28 Russdl Square, I/ondon, W.C. 


tv ’ 
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Oct. 31-Kov. 5 - I^ondon, Royal Agricultural Hall. — Brewers* show. 

Nov. 38-30 — Dec. 1-3, Birmingham, Bhigley Hall. — Cattle ainl Poultry >Sliow. 
, Sec. : W. H. I/3dhall, Bingley Hall, Birmingham. 

96 - Agricnitural Congresses* 

France. - 

iSi 4 . May 22 . Paris. Horticultural Congress, organized b5^ the “ Sooieie Natiouale d’Hor- 
ticulture”, 84 rue de Crenelle, Paris. ' 


CROPS AND CULTIVATION. 

97 - Temperature Coefficients in Plant Geography and Climatology* - Living- 
ston, B. E. and Livingston, G' J. in 27 is Vol. LVI, No. 5, pp. 349- 

375 + 3 figs. Chicago, November 1913. 

This paper deals with the methods of interpreting climatic temperature 
data for phytogeographical purposes. Temperature and its injduence on 
plant growth vary only with respect to intensity and duration. As the 
controlling climatic conditions are only efiective during the season of ac- 
tive growth, the duration factor is estimated as the time between the last 
killing frost of spring and the first frost of autumn. The temperature 
ef&ciences for growth corresponding to the normal daily temperature means 
are deduced from the assumption that physiological processes conform 
to the Van't Hofi-Afhenius principle and that the rate of growth has a tem- 
perature coefficient of 2 for each 10^ C. of Variation within the ordinary 
limits of environmental temperatures. -Thus, if the rate of growth is unity 
at 40^ F. and it doubles for each rise of lo® C. (ox F.) above this, and 
if t rep esents the normal daily mean temperature (F) then {Ji, the cor- 
responding temperature efficiency index, is given by the formula — 


The summations of the normal daily mean temperature and of the daily 
temperature efficiencies of various stations' throughout the United States; 
were indicated on charts. The positions of the isoclimatic lines thus ob- 
tained show a marked similarity. Therefore, for most of the area of the 
United States the two methods of estimating temperature effectiveness 
for plant growth give results which agree within the limits of 5 per cent. 
This similarif^y, however, is only superficial and roughly approxiiuate,. . 
since the ratios of the two are not constant, but range in magnitude 
from 7.49 to 10.44. ‘■ 

The ratios between these two series of indices, were indicated on another 
map and the; positions of their isoclimatic lines suggest that the^ ratios 
are a measure of some as yet unknown climatic characteristic;; , 


' . ' 1 

■' ■ I 

agricultur| 

MBTBOHO&OCi 



soil/ PHYSICS, 
teJCSTEY 
AI?D 

mCROBIOLOOY. 


192 SOU/ PHYSICS, CHEMISm AND .MICEOBIOI/OGY 


9$ Effect of the Nature and of the Water Content of Soils upon their Nitrogen 

Content (Mitteiltmg aus dear agrikultur chem. Versuchsstation in Halle a. S.). — 

Munier, P. (author of Report) and Robson, W. P. in Cmtralhio^t fur BaMeriohgie, etc. 

II Abt„ Vol. 39, Nos. 13-17, PP- 419-440. Jena, November 29, 1913. 

The writers set themselves the following problems ; 

1. How do organic nitrogenous manures behave in different soils 
with various water content ? 

2. How does sulphate of ammonia behave in similar conditions ? 

3. Under what conditions and in how much time does the opti- 
mum formation of nitrates take place ? 

4. At what degree of humidity do losses of nitrogen occur? 

5. What is the action of organic sources of carbon upon the nitrogen 
content when nitrate and sulphate of ammonia are added ? 

With the object of answering the above questions, they conducted 
ctdtuxe experiments in pots in the laboratory and with applications of 
nitrogenous manures at the rate of upwards of 2 tons per acre, that is in 
quantities not practically applicable. The experiments were carried out 
on three kinds of soil containing the following quantities of nitrogen : 


soil 

Nitrogen 

sitiie 

sojuble 

total 

amxnoniacat 

total 

' • ' i 

per cent. 

per cent. 

per cent. 

per cent. 

Sandy , ... . . , . . . 

0.00103 

’ — 

0.00057 

0.09148 

I/oamy 

0.00654 

■ 

0.00119 

0.15977 

Clayey .......... 

0.00152 


0.00044 

0.17223 


The degrees of moisture experimented with were respectively 6,12 and 
18 per cent, for the sandy soil ; 8, 16 and 24 for the loam; 8, 18 and 28 for the 
clay. The determinations were made after three, six and twelve weeks. 

It appears that organic compounds of nitrogen decompose more in- 
; tai^y in sandy soils than in loams or days when the degree of mois- 
ture is lol?s? ; if tUs increases the difference tends to diminish. On the con- 
Itary the ria^sformation ol sulphate of ammonia into nitrates takes place 
. ® the more rapidly the higher the water content in sandy soils as well as 
m Mms and clays; there is, howev^^ a difference in the fact that in loam 
and d^y the bicKihtom^^ activity is greater, while with the lower degrees 
of moisture the transformations in sandy soils begin with more energy. 
It appears consequently that 6 per cent, of moisture in sandy soil is more 
favourable to bacterial activity than the 8 per cent, of day soil. 

^ The ammoniacal nitrogen which is formed from horn meal disappear^ ■ 
Ta.pidly inthepresenceof much moisture in the various soils; on the contrary , 
with a low d^ree of moisture it keeps longer, and the maxim um, is sooner 
reached the lighter the soil. Thus in sandy soils after three weeks it was 36,6?!^ 
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per cent,, in loam after six weeks it was4i.28 per cent, andia clay after twelve 
weeks only 13.37 per cent, of the nitrogen that was applied. The absorp- 
tion of ammoniacal salts is greater the heavier the soil. This must be , 
especially noticeable in dry years. After 12 weeks the sandy soil can 
transform 97 per cent, of the sulphate of ammonia added to it, while loams 
and clays can transform up to 100 per cent., which however is not all found 
underthe nitric form. With horn meal the formation of nitrates proceeded 
most favourably in sandy soils ; only with medium water content did the 
better soils show similar conditions. The greatest quantities of nitrates 
are produced in all soils by sulphate of ammonia, with the exception of 
dry sandy soil and, in the case of much moisture, during the first weeks. 

In general the most intense formation of nitrates mth the various 
soils occurs between the third and the sixth week after the manure has 
been given; only in the clay soil with the greatest moisture the maximum 
intensity of transformation appeared during the first three weeks. At the 
time of the greatest content of nitrate, that is after six weeks with medium 
moisture, the following were the proportions of easily assimilable nitro- 
gen in percentages of the nitrogen applied : 



Sandy soil | 

Loam 

r Clay soil 

Manure 

nitric • j 

1 

ammoniacal I 

j nitric 

ammoniacal 

1 ■ nitric 

j; ammoniacal 


N. 1 

N. ■ 

N. 

N. ; 

1 N. , . 

i' ■ 

Sulphate of ammonia 

60.07 

28.51 

78.83 

6,67 

j. ' 78.17' 

■' ; 5 . 4 ^ 

Horn meat 

49.15 

0.00 

58.71 

0.69 

i ■ 57 -* 4 . 

i ' ! 

6.00 


Thus, by giving mineral nitrogen fertilizers the plants have greater 
quantities of plant food at their disposal than when organic manures 
are given. . • 

A. considerable quantity of nitrogen was freed only with the highest 
Water content, with sulphate of ammonia in loamy soil to the extent of 
19.8 per cent, of the added ammoniacal nitrogen at the end of the experiment, 
and with horn, meal 32.2 per cent, in loam and 32.7 per cent, in clay. 

A very heavy addition of organic matter under the form of sugar 
reduced the soluble nitrogen compounds to such an extent as to cause a 
lack bf nitrogen for the plants. Thus the ammoniacal nitrogen added to the 
three soils disappears more rapidly in the presence of sugar, but without a 
cofrespohding increase of nitrate, the nitrogen that disappears being 
taken np by the bacteria. ; 

By the addition of sugar to the ammoniacal manure, with medium 
moisture and after six weeks, the content of nitric nitrogen diminished 
the sandy soil from 57.52 to, 50.87 per cent., in the loam from 58. 10 to 5^2,9^ 
i per cent, and in the day soil from 70.92 to per cent. Consequent^ the ; 

was fixed and subsequently removed on the addition of fugar 
; ; ^ soil from i8.l 8 to 26,18 per cent., in the 

""’24,3:^'':to 43.20' and m'the olay frpm;:?9.o8 'to' '38, 38' per 
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The formation of proteids was also increased by the addition of organic 
matter, and the loss of free nitrogen in the sandy soil was 11,43. and in the 
loam 14.67 per cent, of the nitrogen applied, while no loss was observied in 
the day soil. 

Lastly no fixation of free nitrogen could be proved. 

99 “ The Displacement of Potash in Felspar by Certain Substances Employed 

as Fertilizers . — Compus Rmdus des Siances de V AcadimU des Sciences, Vol, 157,. 

No. 19, pp. 856-858. Paris, November 10, 1913. 

The writer has resumed his investigations into the double decomposi- 
tion which occurs when felspar rock is triturated in contact with solu- 
tions of certain substances. I^or this purpose a microcHne of Utoe of the 
following composition was used: 

silica ...... 66.03 per cent. 

alumina 19.12 » 

potash 11.38 ^) » 

soda 2.96 ). >) 

lime ...... 0.22 (. )) , 

ferric oxide . . . traces 
magnesia . . . . » 

This was ground and passed through a sieve wi^h 70 holes to the 
square inch. Ten to twenty gms. were put into a mortar and subjected 
to mechanical trituration for 130 hours in the presence of 100 cc. of water 
to which certain substances had been added. The liquid was then filtered 
through a collodion filter and analysed, with the results given in the accom- 
panying table. It should be noted that besides the action of the added 
substances the felspar is subjected to the action of water and atmospheric 
carbon dioxide in every case : 


ioKiotmt 

Added substance 

Potash dissolved 

ol felspar 
esnpk^ed: 
gZfiS. 

gms. 

per cent, 
of the felspar 

per cent, 
of the potash 
in the felspar 

io 

— ■ 

0.0112 

0.112 

0,98 

io 

■ — ’ 

0.0139 

0.139 

1.22 


I pip. sodium cblOride 

0.0741 

0-37 

3-25 

'"3^5 

calcium carbonate 1 

0.0407 

0.27 

2.38 

15 

» tricaldc phosphate | 


I 0.22 

1,96 

: *5'' 

moaocalcic' » j 

0.0667 i 

! 

0.44 

3'90 

\ 

sodium nitrate 1 

0.0548 1 

.0.36 


X 5 \ 

, ammonium sulphate ! 

0.1260 j 

0.84 

7-38 

15 ; 

calcium » | 

0.0552 1 

0.36 



vtmAmm improvkheno^s. - drainage and irrigation 195 

Ckaily the added substances have in every case caused the displace- 
ment of a larger quantity of potash than was given up to the pure water. 

jS^ow substances dissolved in the soil water are derived from the 
reactionof water, more or less charged with carbon dioxide, on the rock part- 
icles of the soil itself, the ease with which the particles are attacked increas- 
ing as their size diminishes. But this solvent power of water is further 
increased by the presence of other substances in solution, some of which, such 
as lime and gypsum, are normally present in soils, wMe others axe added as 
fertilizers. Therefore the formation of the so-called soil solutions ” may 
be attributed to contact actions similar to the ones discussed above, where • ' 

the intimacy of the contact was greatly accentuated owing to the experi- 
ments conditions. 

With regard to individual results : soda, in the form of both nitrate and 
chloride, has a very distinct action and displaces an almost identical quan- 
tity of potash in , both cases. It should be noted further that the less sol- 
uble salts, such as lime and tricalcic phosphate, whose solubility increases 
with the carbon diomde tension of the soil atmosphere, displace .very per- 
ceptible quantities of potash. Calcium sulphate and the very soluble inonb- 
calcic phosphate react more strongly, but the effect of the latter is limited by 
retrogressive phenomena. Ammonium sulphate is the most active salt 
of aU, as has already been noted by previous observers. 

In conclusion, double decomposition plays an important part in the for- 
mation of nutritive soil solutions when the mineral elements in the soil 
and the added fertilizing material are reduced to a sufficiently fine condition . - 
for them to react easily on one another. ^ 

: 100 - Studies eson Acid Soils of Porto Rico. - i^oew^o.- Po«!o Rico A^ticutturai 
Experiment SMiott^ Sidletin No. 13, pp. 23. Washington, October 1913. 

An examination of certain day soils in Porto Pico which owe their 
addity to the nature of the clay rather than to the presence of organic 
adds. The soils were subjected to both chemical and bacteriological tests, 
and the effect of lime was also investigated in some cases. 

loi - Bright Virginia Tobacco Soils, — blaceshaw, g. n. in The RMem Agrimk 
timl Journal^ Vol. Xl, No. 2, pp. 209-212. Salisbuiy, Rhodesia, December 1913. 

A comparison of the mechanical analyses of typical tobacco soils from 
Vir^nia and North Carolina with those in Rhodesia, showing that the ; ! 

latter areV tighter in character, whether derived, from granite or from ' 
sandstone/'' ; ^ 

ro2 - Sprinkli!)® the Ground in Fanning and Gardening, — 

JUindwirtscJtaftiche Pmset Year 40, No. 85, p. 1013. .Berlin, October 22* 1913, , . mpsoVBBted 

The writer describe some models of his sprinkling system. / Th^^ B-BjimAMAm 
were exhibited at the International Buiiding Construction iExhibition .at , 

, 'l^pzig in 1913 and axe protkted by patents. • After dealing with 
importance, the writer gives a description ^d illustrations of the dif- ‘ 
ferent systems, whifh are simple, practical and^m^ , // 
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103 - The Inflaenee of Sinnrins upon the Composition of Soils and theii 

Suitableness for . Certain Crops.. (Mitt, aus dem Institut fur Boden-uud Pflanzea- 
baalebre der Kgl. laudw. Akademie zu Bonn-Poppelsdorf). — MatjsbeRG, A. in Lcmdr'' 
wirtschaftUche Jahmcher^ Vol. XI/V, Part i, pp. 29 - 101 . Berlin, 1913 - 
On the basis of the continuous manuring experiments commenced 
in 1895 in the experimental field of the Bonn-Poppdsdorf Agricultural 
Academy, the writer makes some remarks on the connection between manur- 
ing and the conditions and fertility of the soil The observations refer 
to a five-year’s rotation (1907-11) on a loam soil, physically well consti- 
tuted, but but relatively poor in plant food ; the manure given 
varied on the fourteen plots from a complete manure (nitrate of spda 
2.4 cwt., kainit 6.4 cwt., double superphosphate, containing 40 per cent. 
Pg O5 1,6 cwt., quicklime 7.8 cwt., calcinated magnesia 3.2 cwt. per acre 
per annum) to none at aU. Thus the plots were ; i) unmanured, 2) with 
nitrate of soda, 3) with sulphate of ammonia, 4) with potash, 5) with phos- 
phoric acid, 6) with lime, 7) with magnesia, 8) with complete manure, 9) 

■ do. without nitrogen, 10) do. with sulphate of ammonia, ii) do. without 
potash, 12) do. without phosphoric acid, 13) do. without lime, 14) do. with 
mixed manures, that is farmyard manure with phosphoric acid and potash ! 

, &sQthe cases ntt^ of dried blood. 

The connection between the crops, the conditions of the soil and the 
manures are summarised in Table I. 


Tabi^B L 



' , 

Effect observed , 


Superiority 
of nitr<^enous 

manure; 

Treatment 

Crop ia rotation 

of 

nitrogen 

of 

jEKTtash 

of 

1*08- 

phoric 

add 

i' 

ofthe 

reaction 

of 

soil 

of the 
favourable 
structure 
of the 
soil 

which yielded 
the maximum 
cf<^. 

Winter lye . . . . 

slight 

1 marked 

1 

slight 

generr 

1 ally nil 

uncertain 

nitrate of soda, 
alight 

complete or mixed 
manure 

Oats 



marked 

do. - 

gdierally 

nil 

nitrate of soda, 
mark^ 

complete manure, 
alone 



i 


■, ■ 'j 

siremg 

Sl^ht 

marked 

do. 

1 

- 

only with contem- 
poraneous applica- 
tion of potash and 
lime 

Bointoes.' .i'. . 


verv 

alight 


do. 

sulphate of am- 
monia, mark- 
ed, espedally 
for quality 

mixed manure 



strong 

gOUigf. 

ally nil. 

1 

: - i 

Strong 

Strong 

slight 

stnmg 

strong 

nitrate of soda, 
marked 

complete manure, 
easily 

nitrogen with 

iavomnfele^ 
tnre^i^l. : ■'/, 
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Conclusions. 

j , , , 

1. Winter rye proved very tlififty from every point of view ; abundant 
manuring gives very low profits ; loose soils are more favourable than 
compact ones ; the soil reaction has no effect upon rye. 

2. Oats require especially easily a^imilable nitrogen (nitrate of soda); 
after nitrogen, the development depends to a remarkable extent upon a 
sufficient supply of potash ; there are no observations on the connection 
between yield and looseness and reaction of the soil. 

3. Peas : good crops are obtained only by the contemporaneous use of 
potash and lime ; deficiency of either causes the same diminution of crop 
as the want of both. * 

4. Potatoes : the character of typical potash plants is ‘ confirmed, as 
of all the fertilizing elements potash acts with the greatest energy on the 
increase of the crop, and as soon as it is lacking the yield falls off, even 
if the other elements be present in abundance. Sulphate of ammonia 
behaves better than nitrate of soda. The reaction of the soil exerts no 
action; consequently when the other elements are present, especially 
magnesia, the lack of lime does not cause any decrease of crop ; the 
heaviest crops have been obtained by 8 tons per acre of stable manure 
assisted by phosphatic and. potash manures, notwithstanding an insufficient 

- alkalinity of the plot. 

Sugar beets feel the want of any one or 'two of the following 
•conditions: 

a) easily assimilable nitrogen, 

b) sufficient potash, 

c) increased alkalinity and favourable texture of the soil. 

Beets differ from potatoes in many points : thus, though they require 
potash manures, they feel the lack of them less than do potatoes; beets 
also react markedly to lack of lime, even when supplied with magnesia ; 
and whilst potatoes prefer sulphate of ammonia, beets prefer nitrate of 
soda ; further, manures injure the starch content of potatoes more than 
the sugar content of beets, and while the use of potash salts deteriorates 
the quality of potatoes, it improves that of beets ; lastly, for both these 
crops phosphoric acid produces only an insignificant increase of yield, 
whflst sulphate of ammonia exerts a favourable influence on the formation 
of carbohydrates. 

X04 ~ Results obtained at the Tjikeumeuh Experiment Garden with various 
Green Manures . van Hbi;.tbn, W. H. in MededdUngen uit den C^dtmiiuin, No. j, 
17 pages -j“ 9 piates. fiuitenzorg, 1913. 

; The plants with which experiments were made at Tijketnaeuh (Btii-: 
ttoorg) were divided into four groups according to the most ^table 
manner of utili^ 
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I. — Green ntanttre pkmis sown between the rows of the main crop, 
ani the leaves of which may be cut regularly. 


Plant 

I 

Qualities 

Defects 

1 

■ . . i 

Tephrosia Candida 

3wives long, leaves abundant, de- 
composition slow* 


Ciaoria cafmifolia 

i ^ . 


teucaena ^lauca . . ^ 

j I^ives very long, abundant pro- 

Very rapid decom- 

! duction of eeed, stands slight 

1 ' ' shade. 

position. 

Tephrosia hookerima var. amoena 

j Adapts itself to poor soils. 

Numerous buds 
fail to grow. 

l>esmodium gyrcides 

1 I/ives long. 

Indigofeta Anil ........ 

ves long, leaves fairly abiindant, 

Rapid decomposi- 

large production of seed. . 

i i 

tion. 

i 


* The lowness of decomposiiioti allows a plant to be used as mulch. 


II. — Green fnanure plants which may be worked in before planting 
the main crop, or which may he used as I, hut yielding only one cut. 


Plant 

Qualities 

Dsfccts 

Fhaseolus mlcaratus ...... 

. 

Covers the soil rapidly, leaves 

• 

I<i ves only one year. 


abundant. 

Pueraria pHaseoloides 

BO 

Attacked by flea- 



beetles. 

Cfotalaria incana ....... 

— 

Atta^ed by sev- 

» siriata . 

. 

• 

eral insects, be- 

— 

come bushy. 

» iabumifolia ..... 

I^eaves abundant. 

The stalk becomes 



woody. 

» quinguefoUa , . , . , 

Rapid growth, gives in a short 

Destroyed by in- 


time a large quantity of leaves, 

sects. 


does not become woody. 


.t ■ adata ■ . 

1 Cover the soil rapidly, do not 
become woody ; ferruginea has 

Destroyed by in- 

» ferrugmea i 

sects. 

) a special abundance of leaves, i 


M juncm .... > . . • 

f ' . • ! 

i Rapid growth on good soil. i 

' Must be thickly 
sown, lives only 

Vigna sitftmsis . . . 

1 

6 months. 

Grows rapidly, leaves abundant. 


Cassia mimsoidcs . .. . . . . . 

Rapid growth, great quantity of 

Must be thickly 

» p/UeUaria, 

seed. 

sown, lives only 

BO 

6 months. 

CmmsaUa msifomis . . . . . , 

Adapts itself to very bad soils. 
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III. — Climbing green manure plants, which can he used as /. 


Plants 

Qualities 

Defects 

Cmtrosema Plumiefi 

Euzutious growth, throws out 

Climbs a little, so 

’ 

roots at every node, does not 

the main crops 


dimb much, yields much seed, .' 

must be disen- 

! 

even on the ground; can live 

gaged every six 

; ' . j 

three years. 

weeiks. 


IV. — Climbing green manure plants which can be used only by working 


them in before planting the main crop. 


Mucuna sp. with violet flowers 


Attacked by dis- 

and white seeds, 

luxurious growth. 

^se and dies in 



9 months. 

Phaseokis lunatm 

Dives 2 years. 

i 


Tlie writer gives the following data on Tephrosia: 



Vield of green | 

Quantity 


leaves per acre ‘ 

of seed required per acre 

7 . cmdida 

' , ■, ! 

S480 lbs. 

X12 lbs. 

T.hookiriana 

7580 » 

121 )) 

7 . VogiMi .......... 1 

8 030 )• 

1 ' 13 ^ « 

I 


X05 - Comparative Manuring Experiments with Caloium Cyanamide, Nitrogen 
Lime, Nitrate of Soda and Sulphate of Ammonia on Sandy and Peaty 
Soils* - Tackb, Br. and Brune, Fr. in Die landmiHschah^ichen Versuchs-Stfxtionenf 
Vol. EXXXm, Part I-II, pp. I- 100. BerHn, 1913. (i). 

In order to throw further Hght on the results previously obtained by 
other experimenters, some, experiments on the use of calmum . cyanamide 
(Kalkstickstofi) and nitrogen lime (StickstofE-kalk) in comparison with 
nitrate of soda and sulphate of ammonia, were conducted on sandy and 
peaty soils by the Bremen Experiment Station for Moor Cultivation. 

The results for the years in which the nitrogenous manures had a fair 
pr good effect are given in Tables I and II. ^ 


49*1' B M«rcli|i9ia, 
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Tabi^ I. — Comparative effects of the various nitrogenous 
manures according to the crops. 


i Relative yields: crop of grain and straw or tubers due to nitrate 
, i of soda « 100. 



1 

Nitrate | Sulphate 

Cyananiide or nitrogen lime ; when given. 

Crops 

■ 

of 

■ 

soda 

of 

anuuonia 

3 to 4 weeks 
before sowing 

2 weehs before 
sowing 

I week before 
sowing 

with seed 

'! 

■5 

tfl 

« 

I. Sandy soils. 


■ 


' 




^ ( grain ... 

Rye: average . . • ^ 

( straw . . j 

i 

lOO 

100 

? 

82 






— 

67 

54 

i grftitt . . , i 

Oats: average . . -I , 

( straw . . , i 

[ 100 

1 lOO 

t 

71 1 

82 1 

II4 

91 

62 

60 

95 

66 

44 

46 

00 

Potatoes; average, tubers . . , ! 

1 1 



100 

75 

88 

107 

95 

1 

/ grain or tubers . . . i 

j too. 
i 100 


W 

69 

92 

76 

86 

Total ^ * 

1 

j- 

89 


' 

average J , 

1- 

i 

■ 

■ 


85 



V straw ! 

^ ! 

IftO 

i 8^ ' 

91 

66 

66 

46 

68 



; . ] 


1 Cyananside 

1 Nitrogen Hme 




3 weeks; 
before 
sowing 

with seed 

as top- 
dressing 

withseed 

as top- 
dressing 

II. Peaty soils. 



'! 

“ 





_ , , . . ( grain . . . 1 

Rye; average . . - j ^ i 

( straw . , . \ 

100 j 

/ 100 

92 

105 


"" 

66 

64 


66 

^ ■ f grain . . . | 

oats: . | 

100 

100 ■ 

V> 00 
CO 00 

69 1 
63 

67 

55 

00 

33 

27 

83 

92 

Potatoes; average^ tub^ . . * i 

100 

— 

56 

52 

. 83 

*— ... 

— ■ 

/ grain or tubers. . . . j 

106 

89 1 

63 

66 

77 

! n ’ 

\ 76 . 

Total 1 ; 

[■ 

' , 


67 



average ) straw .... . . . . j 

1 ' 1** 

96 

63 

55 

68 

'Zt; 

'■ '^86: " 

' ' • ' . 1 

f 

1 


62 j 

~ .,' 54 " 
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Tabee II. — Utilization hy cereals of the nitrogen of the various fertilizers. 


Amount tajcen up by crops on loo parts of nitrogen given 


Crops. 

Nitrate 
of soda 

Sulphate 
of ammonia 

Cyanamide 

! 

j Nitrogen lime 


I. Sandy soils 




! 

- ! 

Rye : 

average . . . . ... 

51 

29 

30 

1 30, 

Oats 

» ....... 

56 

54 

30 

i 26 

! 

Total 

» . 

(*»0) 

42 (IS) 

30 (5«) 

z8 (52) 


II. Pealy soils 




~lz 4 } 

j 

! 

Rye ; 

average. .... . . 

42 

42 

23 

1 • 37 

Oats 

» 

55 

55 

32 

37 

tbfel 

' ' 

40 (I0») 

49 (l««) 

eS (SV) 

_ i 37 (»«) 



I 


(S») 


. As for the relative action of cyanamide coinpared with nitrojgen Hihe, 
the results on sandy soils are given in Table III. 


Number 

of 

experi- 

ment 

Year 

in which j 
experiment j 
was made | 

j ] 

i 

1 Dressing 
; of nitrogen | 
in manure 
lbs. ! 

per acre 

! 

, ■ 

Crops 

i ' ' 

1 Increase of crop over non-nitrogenous manure 
j lbs. per acre 

j 

1 Cyanamide 

Nitrogen lime 

i 

grain 

i 

straw 

j gr^n. 

Straw 

■ I 

■ . , 1 

X 

1 . ^ ! 

1908-09 : 

I, 

40 

Rye 

854 

1 1050 

1 

727 

1022 

. ■ I 

19x0 

40 

Oats 

167 

282 

184 

385 


X910-11 

40 

• Rye 

621 

834 

539 

81X 



Av 

erage ... 

54 ? 

722 

434 

740 



Relative effect . . 

in 

laft 

88 



;C^CnUSIONS. ’ ' 

I. The opinion of several esiperintenters that the effects of nitrogai time 
by the Polzenitts process the Same ^ those of c^cinm 
lyig^&prepared by Fran&^s prpc^ 
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by the present experiments. On peaty soils however it appears that such 
is not the case, for the average effect of nitrogen lime was only 91 per cent, 
of that of calcitim cyanamide ; however within the individual experiments the 
deviations in the results disappear more or less completely and nitrogen lime 
shows an even better utilization of nitrogen; nevertheless it is problable 
that the chloride of lime which enters into the preparation of nitrogen Hme 
is not without effect on acid soils such as peats, and is liable tinder certain 
circumstances to be injurious. 

II. In order to obtain the best possible results in sandy and peaty soils 
with cyanamide and nitrogen lime, it is necessary according to the above 
experiments to pay attention to the following points : 

а) Calcium cyanamide must never be spread together with the seed 
as it injures its germinative energy; oats appear the most sensitive to this 
action, especially in sandy soils, and in this case the effect of cyanamide is: 
only 44 per cent, of that of nitrate of soda. 

б) As a top-dressing, calcium cyanamide does not give the best 
results, especially with rye, on either sandy or peaty soils ; in the case 
of ,a late top-dressing on rye, where the effect of nitrate of soda was taken 
as equal to 100, the effect of calcium cyanamide was 67 on sandy soil, and 
66 on peaty soil. On oats and potatoes the effect was better, being 80 
per cent, on sandy soil and 82 per cent, on peaty soil of the effect of nitrate 
of soda, a little less than when it was applied some time before sowing. 

c) Xhe best results with cyanamide were always observed when it 
was given some time before sowing, especially in sandy soil, when it averaged 
89 per cent, of nitrate of soda. On giving cyanamide eight days before 
sowing and harrowing it in immediately after spreading, no injurious ac- 
tion on the germinative energy of the seeds is noticed ; this short time seems 
to be enough for the processes of transformation which take place in contact 
with the moist soil to proceed suiBSciently to cause the toxic character 
of the initial products of decomposition to disappear completely. 

d) The utilization by plants of the nitrogen in cyanamide is inferior to 
that of the nitrogen in sulphate of ammonia and in nitrate of soda ; taking , 
the utilized nitrogen in the latter as 100, that in cyanamide averages 34 
in sandy soils, and 67 in peat soils. _ 

III. Whilst it appears to be confirmed that cyanamide opportunely 
and, stiitably used is an efficient manure for sandy and peaty soils, farmers 
mu^ cbnsidm: before using it extensively if this manure is offered at a suit- 
able price, because, owing to the superiority of nitric nitrogen, this ele- 
m^t in cyanamide must be quoted at a correspondingly lower price. 

X06- KUmgenous Fertilizers Obtainable in the United States* (i) - Tukrbnxine, j. w. 

— > BuUdin of the U, S. Department of Agriculture^ No. 37, Contribution from the Bu^ 
of Washington, December 8, 19x3. 

The following materials constitute the present sources of rdtrogeuous 
fertiliaers in the Umted Stated 

(I) See INSOTUX des enr 

grdis cUmique dans U 
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Artificial nitrates (calcium and ammonium). 

Nitrate of soda. 

Sulphate of ammonia. 

Fish scrap or guano. > 

Tankage br slaughter-housje refuse. 

Dried blood. 

Cottonseed meal. 

The home production in 1912 was as follows : . 

Sulphate of ammonia ..... 138400 tons (155000 short tons) (1) 

Calcium cyanamide ...... 4000 » 

Tankage . . . . . . ..... 535 

Dried blood 79 794 » 

13 000 tons of cyanamide were also produced at Niagara Falls, Ontario, Canada. 
The figures for tankage and dried blood are calculated from the total slaughter of 
live stock iu the country, but only the larger slaughter-houses utilize their waste products 
to the best advantage. 

To the production must be added the imports, as follows: 

518613 tons of nitrate of soda (1911) 

2302 » » lime » . 

60000 » sulphate of ammonia (1912) 

The consumption during the same period is given in the following table. 


Sources of Nitrogen used in Mixed Fertilizers in the United States. 


Material 

Amount used ' 

Nitrogen ; 
content 

Nitiogini ' , 
yielded 
by fertilbBier 


: tons.- 

1 

per cent. 

' ... tons : 

Sulphate of ammonia (2) . . . . . . . . 

198400 

19-75 ■ 


Nitrate of soda ............ 

70 000 

15-5 

10850 

» lime 

. — 

12.75 1 

— 

■Oalcium cyanamide 

li 264 

18.0 

2 028 

Cottonseed meal. ... . . . 


' 

— 

( Bu. of Animal industry . . 

I6i 950 

6.5 

10 527 

Tianks^e . . } . 

(BOdge .......... 

99 324 

6455 

Fish sorap 

7000a 

' ' ' 9*0' ^ 

6 300 

Y Bu. of Animal Industry . . 

57473 

' ri'.o 

6322 

Dried blood ] 

■ (Lodge ,, . . 

37710 

4 X 48 


According to the iC Coat Products Co,, New York, the production in rpia 

was 147000 tons.' ' ^ 

I ; (2) According to the: Ctwtf Co,/ York, this figure should be 

:;2p7':C^6':,tbns, ■■ ■ '■ ''V ^ ,5' 
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The figures for sulphate of ammonia may be too large, as they include 
the proportion of the substance which was employed otherwise than as a 
fertilizer. Those for nitrate of soda were obtained by taking 13 per cent, 
of the total imports, that being the amount which is attributed to fertili- 
zers ; and this estimate may be somewhat low, as 5 per cent, of the imports 
are unaccounted for and may also be used in the fertilizers industry. Two 
sets of figures are given for tankage and dried blood. They are based on 
the respective estimates of slaughter in the United States made by the Bu- , 
reau of Animal Industry and by Mr. F. S. Lodge. The Bureau of Animal 
Industry derived their estimate of the slaughter partly from the number 
of animsds killed under government inspection, which they regard as 60 
per cent, of the whole. 


167 - The Situation of Guano in Peru. — I. Annual Report of tlie Guano Company, 
*c Compania Administradora del Guano, I^imitada », in Pern To^^Day^ Vol. V,* No, 4, 
pp. 853-859. lyima, July 1913* — 2. BmiJNGHURST. The President’s Financial Message. 
— Ibid, No, 6, pp. 944-968. September 1913 (i). 


In the financial message of the President of the Republic of Peru to 
Congress the following: information is found : 

.. According to the con^^ of January ii, 1890, between the Peruvian 
“ P^vian Corporation Liinited^", the latter was 
grantedj b^fe other conc^ons, the following : . y 

а) — The guano existing in Peruvian territory up to the amount of 
three mfflion English tons, which amount was subsequently reduced to two 
million tons, 

б) — The surplus over 50 per cent, oftheguano on the Xobos Islands; 
which belonged to Pern,- after liquidating accounts with Chile. 

in accordance with clause 21 of the contract of Januarj^ 11/1890, 
that Corporation has exported from the Peruvian deposits the following 
quantities of guano : 

Vears Tons de«laredi 


1891 to 1895 , , . 
1896 to 1900 . , . 
1901 to 1903 , . , 
1906 to 1910 , , . 
ri; V I911 to 1913 (April) 


■ 166 877 
122 739 
350 I ^ 
382 151 
1 12 982 


\ ^ 134918 

. proceeds from the guano sold by the Peruvian Corporation from 
to Jnme 30, 1912, were as follows : 


to 1^96 

i'9o2 ;Io,I9o6 - . , .■ . 

: '19.12 

(1) See No. 112, Feb. 1913. 


. . . . 37^x33 

.... 322886 

.... 808 477 

, . . . 7x2457 ^ 

• ’ X4H43 V',,.;,/, 

^ 2 361096 
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Peruvian agriculture has only been able to supply itself with 
from the 3^ear 1896 to 1912, as follows : 

Years tons 

1896 to 1900 18 384 

19OX to 1*905 . . . . 102216 

1906 to 1910 177 212 

1911 to 1912 76048 

373 S60 

The annual average for the quinquennial period 1906-10 is 35 442 tons, 
and the ayerage for the last two years has been 38 024 tons. 

The supply for the present year will reach 40 000 tons. 

The report of the '' Compania Administradora del Guano Limitada*' 
for its fourth year of operation, from April i, 1912, to March 31, 1913, gives 
further particulars on the production and home consumption of guano in 
Peru (See table on page 206). 

The greater part of the high grade guano extracted during the past 
year has been taken from the South Chincha Island, in conformity with 
the rotation plan now in effect. Other deposits of minor importance have 
also been worked in accordance with the Government distribution decree 
of February 25, 1909. v 

The quantity of guano extracted by the Company for distribution, 
within the Republic for the past four 3rears in comparison with tl^ demand 


is as follows ; 

Percentage 

Year Demand Production of supply 

— Spauish. ton# — 

1909- 10 . 38577 25 370 60 

1910- 11 58901 24921 39 

1911- 12 73901 18656 zo 

1912- 13 . . . . . . ... . 105 771 24350 20 


The Directors state their belief that the increased demand is due 
principally to the desire of the various users of the fertilize to secure a 
full order by ordering more than they require. The directors of the Company 
propose to adopt measures which will result in a rectification of this irre- 
gularity,/"". 

The propoitiou of nitrogen in the h^^ excavated and the 

ruling prices for the four years are given as follows : 

■Percentage''," . ■ ' ■ ■ 

'Year'"'/ of, nitcog^,, Price per unit ^ 

■' . ■' ■■ ^ '■ ' ■. , 'X?- 

'1909,-10 ' . . ;■ 4 ' . ■ ; I6.04;- ; 3 ,,2 

,1910-11'' . V « .•ro.7P'\, ■' 2 s 

1911-12' . ■ ' '■ .2. ', 

^ X 9 X 2 - 13 :,, ^ 3 O', 


Guctno Compmy for the past four years {in Spanish tons). * 
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The prices of low-grade guano containing less than 3 per cent, of 
nitrogen for the past two years have been as follows : 

£. 5 . d. 

I 9 3 
200 

Lastly, in the above-mentioned financial message, the President of the 
Peruvian RepubKc states that from the year 1841, when the exportation 
of guano commenced, to the year 1879, exported over 12 million 
tons of that fertilizer, with a net profit to the State of about £ 80 000 000. 

The expert ornithologist, Br, H. O, Forbes, who had been invited by 
the Guano Company and by the Government to report upon measures 
to be adopted to prevent the disappearance of the guano-produdng birds, 
presented his report to the Government at the end of April I9I3, 

X08 - Sulphate 0! Copper": Produetion^ Itade and Consumption. — CEiv£&rx, B. 

in Vlndmtfia CUmica, Year XIII, No. 24 , PP* 3^9-374 -f* i diagr, Turin, Uecem- 
1913. 

: Following on the diffusion of Millardet and Gayon's works (1885) on the 
influence of copper compounds on vine mildew, all the measures suggested 
for the control of the parasite were modified and only the active substances 
(sulphate of copper and lime) were retained. Nevertheless during several 
years the double sulphates of copper and iron, copper apd zinc^and also of 
copper and nickel were still used, and the chemical works, bdore starting 
resolutely the manufacture of sulphate of copper on a large scale, h^sitat^ 
for some time between the production of pure sulphate of copper and the 
double salts. 

The sulphate of copper industry commenced in England between 1885 
and 1890. In 1894, that country exported 786 metric tons (i), almost 
equally divided between Italy and France. The development of production 
in the whole world is shown by Table I (pp. 208-209). 

As for the consuniption of sulphate of copper, the data in Table II 
have for the most part been taken from the Recueik statistiques sur ks mi- 

etc., from the "Metallgesellsehaft'' and Metallbank imdMCetallur- 
gisehe Aktien geseilschait ” of Frankfort-on-the-Main. 

In the consumption of sulphate of. copper, Italy occupies the first place. 

dihgrnm of the consumption of sulphate of copper in Italy shows deci- 
ded periods of minima which last always two years. These are years in 
which favourable weather limits the consumption of sulphate and the 
vines yi ^4 heavily. Such years are usually followed by one in which the vin^ 
are still in good condition and do not require excessive care, whilst the vine 
growers are not incfiaed to spend milch on account of the low prices of 
wine due to the heavy cro 

It is also to be x^embered that statistics do not consider the probable 
quantities remaining in the hands of small tradesmen and 

W, ujetric.toa ' 


Year 

J911-12 

1912-13 
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Table I. — frodmAion of sidphdte 


^ COTOTRY 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

United Kingdom (i) , . ... . . . 

36207 

40 091 

Ol 

S' 

60 236 

53112 

40836 

4^587 

Italy ; . 

2 982 

3151 

4756 

5 337 

6 164 

7 795 

13 19T 

United States (2) . . . 

— 

21 700 

22 100 

23 600 

25 000 

30 800 

34900 

Prance (3) 

— 

— 

— 

— i 

— 

; 

— 

Austria (3) : 

— 


— 


8300 

9200 

8 300 

Germany 

4 809 

4638 

1 

6838 

6 400 

4838 

5700 

5300 


(1) As it is impossible have precise information on the production of the English works, the , 

(2) These figures are iaken from The Engineering and Mining Journal and include the sulphate ; 
Approximate data, from a, private enquiry made by the Metallgesellschaft and by the.< 


Tab3;e IL — Consumption of sulphate of copper {in metric tons}. 


CpUKTRY 

, ■ ! 
i 
i 


1905 

1 1906 

■ 1907 1 

.'i 

1908 

1909 ■ 

1910 

,j 

191, 1 

t 9 X 2 

Italy . . . 

" 

1 42 700 

, ' 

54 500: 

56600 

59 200 

60 400 

l- ■ 

66900 

3:6500 

1 

49150 

Si 400 

5 8 I So 

prince . . 



i 

— 

21 8ooi 

36800 

32 3001 

31 900 

34900 

34700 

Austria , . 

i ii 800 

14 400 

I39OOI 

12 200 

1497^ 

19700 

14 390 

15 t6o 

20 690 

31 200 

''V' ’ 

5000 

6 ioo 

. . '.i 

7300 

; 5 5 dpj 

7 800 

9200 

II 500 

7 loo 

8300 

1 2 000 



-'ri 
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of copper (in metric tons). 


1901 

1902 

1903 

1904 

1905 1906 

1 1 

i 

1907 190S 1909 

! 

1910 

1911 

1912 

36 600 

44 000 

54300 

71 400 

56 800 43 600 

46 000 72 400 45 600 

4- 

0 

0 

81 100 

85 500 

15374 

14 601 

18 164 

17237 

26 2l2 34 276 

45264 42598 28551 

3^236 

43 626 

40 000 

35 200: 

2X 800 

19 600 

0 

<g 

00 

24 000 23 200 

20 400 17 200 20 400 

12 400 

15 200 

18000 

— 

— 


— 

— 

15 ooo 24 000 25 000 

26000 

25 000 

26 000 

8 600 

8 200 

8300 

10 000 

10 200 10 400 

ri 000 1 1 400 10 300 

II 800 

14 100 

15 200 

5500I 

i i 

I 

5 200 

5 800 

6584 

6 988 6 758 

5284 7117 6211 

5 209 

7 500 

8 700 


tigures of tlie quantities exported are here given. 

of copper obtained as a by-product in the metallurgical works which treat copper ores, 
Metallbank of Frankfurt-on-the-Mair. 

Consumption of sulphate of copper in Italy from 1895 to 1911 (inmetric tons), 
compared with exportation from England, etc. 

, iSfS afjr ifii. * 

^ If — ^ 

<foao^i) ^ - ^ — <> 

S000(^ 

^om 1 \ 

emoi-, 

id- 


iomh-^ 

3mo 

If 


— _V_ 


A, I»roductioti of sulphate of copper in Italy. — F. Consumption in Italy. — C. Im* 
'^ppriation into Italy. — D. Exportation from England. 
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These stocks, which would weigh heavily on the statistics, come into play 
is producing the apparent diminished consumption observed in the 
years following an abundant crop. It follows that the increase of consump- 
tion rarely increases abruptly after a year of minimum consumption. Inde- 
pendently of any other cause, it is very probable that the ratio between 
the consumption of 1913 and that of 1914 will be the same as that between 
other periods of minima, as 1898-99, 1902-03, 1909-10.. 


X09 - Criticism of the Experiments on the Influence of Atmospheric Eleetrleity 

on Plants* — usage, Pieebe in Cmptes Rendvs Bebdcmdaim des Siances de 

VAeadimie des Sciences, Vol., 157, No. 18, pp. 7^4-787* Paris, November 1913 . 

The letardation in the growth of plants under metallic cages was sup- 
posed to be due to their protection from atmospheric electridty. Experi- 
ments were carried out with cress and also with Datura Tatula, and to eli- 
minate the effect of the cage structure a batch of plants were grown in a silk 
cage of exactly similar dimensions to the iron w'he cage containmg a sinular 
batch of plants. At the end of the three months the plants in the control 
batch grown in the open air were distinctly larger than the others, but there ‘ 
was no perceptible difference between the plants grown in the different cages. 
Further experiments on the evaporation of water from a jdain surface 
diowed that a cage of small ju^h decreased the rate of evaporation by lo 
per cent, in still air and by about 30 per cent, it moving air. It would 
therefore appear that the effect of the c^ in diminidiing the rate of 
growth is explmned on other grounds than the removal of the influence of 
atmospheric dectridty, even supposiug this to exert any influence at all. 


no - Judies on DiSeienfial Mortality in the Germination of Bean Seeds., — 

Harris, J; A; in The A^enccm Ncdurdtist, Vol. ZI^VII, No. 563,, pp. 683-7001 No. 564,, 
pp. 739r759. New York, Novjember and December 1913. ,, 


The mortality of seeds in field cultures of Phascolus vulgaris is not ran- ; 
dom, but selective with respect to seed wdght. Both large and small seeds 
■ are less capable of ddvdopmg into fertile plants and are more heavily drawn 
ttpcm in the mortality thaa seeds of the modal re^on of the seed wagM 
dfetrilmtiatt. The mortality of the two extierhes, however, is so evenly 
, tedanced that the mean wd^t of the survivcars do^ not differ from that 
Wimlfe popdatioa, while the variability is reduced. 

experiments have been made with 46 ooo seeds under 
dmditioris to test the above conclusicBiS. These experiments 
dkiw thsct m; yarieties the heavier, in others the lighter, seeds are 
most hea^ dkwB ttpcm in the mortality and that there is . a real biological 
3£lari<m^p between wei^t and viabiiity^^ 

The wlita.^ ^own that in general the larger seeds require , 

longer f(» the rdation of this to selective mortality is 
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iji - On the Assimilation by Plants of Hitrogen in the Form of Tyrosine, Leu- 
cine and Witters Peptone* — Petrov, G, O. in Hviestia Moscovshago Selskokhosiaisi’’ 
vmnago. Year XXX, No. 5, pp. 163-183 -j- fig. 4. Moscow, 1913. 

The writer grew maize plants inside large glass cylinders which were 
hermetically sealed and through which a stream of air containing i percent, 
of carbon dioxide was continually passed at the rate of loo litres per day. 
The plants were supported on a wire netting and their roots dipped into 
a nutrient solution. The whole apparatus including the solution was steri- 
lized by heating before being used and the seeds were immersed in a i 
per cent, bromine solution— the efifidency of the sterilization being proved 
by the fact that no micro-orgauisms were present in the jars at the end of 
the experiment. The j ars were kept in diff used light for from 40 to 64 days. 

The nutrient solution in each jar received one of the following nitro- 
genous compotmds : tyrosine, leudne, Witte's peptone, caldum nitrate. At 
the end of the experiment the plants were carefully weighed and anal3^ed 
for total and albuminoid nitrogen, for asparagine, and for ammonia. 

From the results thus obtained and other existing data relevant 
to the subject of nitrogen assimilation by plants, the writer draws the 
following condusidns : 

amino adds (tyrosine and leudne) and Witte's peptone are 
ateorbed by plants and the nitrogen they contain is assimdlated; plants 
are therefore capable of absorbing not only amide but also amine nitrogm. 

2) The increase of dry matter and the quantity of nitrogen assimilated 
by plants fed on the three above substances present two pardlel series of 
figures, in both of which the peptone plants are first in order and the tyror- 
sihe plants last. 

3) Root development is impeded by solutions of the following concen- 
trations : lendne 0.04 per cent,, tyrosine 0,63 per cent., and peptone 0.03 
per cept. In these concentrationSi while peptone only arrests slightly the 
development of lateral roots, leudne and more especially tyrosine hardly 
^pw any development of the root at all. 

* 4) Xfeudne, and to a still greater degree tyrosine, cause a shortening of 
the roots with an accompanying thickening of the cellular membranes and 
a consequent abnormal thickening of the toots themselves, 

' 5) As a result of both the present and past experiments with ammonia, 
asparagine, and caldum nitrate, an inverse ratio is shown to exist between 
the asparagine and albumen contained by the roots and by the shoots. This 
coiifirn^ the writer's opinion that ammoniavabsdrbed or formed by plants 
be<X)mes tdnikjrarily changed into asparagine, which later forms a nucleus 
for the dabbration of albumen. 

--- Individual the AlkMoid Content of Bettadonha Plants. ^ 

SiBVERS, A. in of Agfici^tural kes&mht Vol, I, No. 2, pp;. xi!9-i46, 

Washington, NovOTber 1,913. ^ ' 

, Analyst of the ^j^oid content of teaves of jbdimdtml plants of 
B^iomd stag^ of growth and in (hfferent 
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i) That the leaves can be picked to best advantage from the time 
of. flowering rnitil the early berries begin to ripen. Although the leaves are 
richer in alkaloids later in the season, they are then too small and sparse 
for harvesting. 

z) That no correlation exists between the general appearance of the 
plant and the alkaloid content of its leaves, and that luxuriant growth is by no 
means a criterion of the medicinal valiie of the plant. 

3) That considerable variation exists in the alkaloid content of difier- 
ent plants, thus making it difficult to determine to what extent soil and 
climate influence the development of alkaloids. 

4) That the variation of the alkaloid content of different plants con- 
tinues in the same direction during different seasons. 

xi3 - Meets of Uluminating Gas on Vegetation. - stone, g. e. m AnnuiU Repm 
of the Massachusetts AgricuUural Experiment Station^ Year 25, No. 3,1, Part I, 
pp. 45-60 -j“ 2 plates. Boston, January 1913. , \ 

The injurious effects of illuminating and waste, gases on vegetation 
have be^n studied in considerable detail by the writer. In the case oithe 
Carolina Poplar {Populus deltoides Marsh) the characteristic toxic effects 
coh^t of a splitting of the bark and a swelling of the tissues, and later an 
: exudation of slimy mucilage. During the incipient stages the poisonous 
constituents of the gas appear to have a. direct stitnulAting effect pn eeU ; 
'.division. 

Experiments with willow cuttings grown in water charged with illii*; ■ 
minating gas showed that : 

1) The development of new shoots and roots began from 4 to, ii 
days earlier than in ordinary tap water, 

2) When the water is charged with the gas more frequently,. no fur- 

ther increase of development occurs, but the S5?inptoms of gas pm^ning ; 
appear earlier. ^ ; 

3) The stimulation of the roots is more vigorous than that of the v; 

shoots, the increase in length of the former exceeding 600 per cent., whilst ; 
that of the latter is about 200 per cent^ . u | 

The increased root development is attributed to the attenuation dl j 
0:^gen in the water, and this theory is supported by the increased deve- /; 
Ippmeat of the lenticels under the acfion of the gas. 

:;.y T^ of illuminating gas on dormant willow citttings was then ' 

and it was found that the development of. the cuttings was acceh 
by treatment in an atmosphere of the gas of from 24 to 72 hours' ; y 
'duration.' . , 

In Potatoes during Stoiage. -- I 

. The Mt^anieM GasdU^ Vdl. 'EVi, No. 5 » PP- ' 433“438 • -j- ^‘ 4 -‘ Cfet'cago, 

"Novate, ,;y: ■ , , 

- In itte changes taking place in potatoes dtuing storage, 

obsewatioitis ' the vai^^ pressure afford 

information. Ifetenninations were made in a Beckmann apparatus accordii^ 
to Hamburger's method, y . 
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The results showed that : 

i) Heat is a factor controlling the processes which give rise to the 
substances causing variation in the osmotic pressure of potato sap. 

2) Ivow temperatures increase the osmotic pressure and also the 
addity, which appears to be the controlling agent in the release of the 
enzymes hydiolising starch and henri-cellulose, 

3) The carbohydrates hydrolised furnish the energy required by the 
potato in carrying on its metabolism during cold storage. 

Examination of the cell structure of stored potatoes showed that at 
lower temperatures the cell walls become thinner and more brittle, while with 
increase of temperature they became tougher. 

ti5-The Inheritance of Blossom Colour in Beans fPAaseo/iis'>.—SHAw, t k. 

ill Annual Report of the Massachusetts Agricultural Experiment Station, Year 25, No. 31. ' 

Part I, pp. 182-203 - 4 " I plate. Boston, January 1913. 

This paper is an account of five years’ work on the inheritance of blos- 
som colour in beans {Phaseoliis), The results so far obtained appear to point 
to a correlation, between blossom colour and seed-coat colour, and it is 
hoped that more complete analysis of the 1913 results will clear up many 
difficulties concerning the inheritance of blossom colour. 


116 - Seed Selection of Egyptian Cotton in Arizona, — ke^rney, t. K^^ BuUetih 
of the U. S, Department of Agriculture, No.. 38, 8 pp. Washington, Novembtr <9, 1913. 

Many varieties of Egyptian cotton have been introduced into Arizona 
for purposes of acdimatisation and plant breeding. One of these, Mit 
Ajffi, was cultivated and selected for some five or six years, but without 
improvement. In 1908, however, a superior type appeared amongst the 
progeny and gave rise to a new variety possessing large boEs arid long 
cream-coloured fibres and quite uniform in its progeny. This variety, 
known as Yuma, is now. grown extenrively in the Salt River Valley ; it 
^^arently originated as a mutation, and, although it breeds true, it is of 
importance to adopt measures to prevent deterioration by eross^ 
fe^ization with foreign varieties and by the appearance of inferior 
mutants. This work can best be done under the guidance of the local Cot- 
ton Growers’ Associations and the Department of Agriculture. 


ilV - Breeding of Medicinal Plants, - MmtER, F. a, in The American Breedm* 
VoL IV, No. 4 » PP« X93-201 -4- 2 figs. WasMngto, .D. C., 1913. 

The Section of medicinal plants yielding higher percentages of their 
specific drugs ofiers a rich field of development. The diief difficulty en- 
countered in such work, is the testing of individuals, by long and exp^ive 
chemical and physiological assays, hut this can be overcome, in part at 
least, by seeking correlations between high potency and certain morphOr 
/logical characters,':' ' ' , ' ■ 

' Amongst medicinal .plants that have ten improved by 
‘;^e the following,:,' ■■ r; •' 
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Yield of alkaloid. 

■ 


Plant. 

Normal 


After selection 

Remarks. 


MitL 

Max. 

Aver- 

age 

Mill. 

Max. 

Aver- 

age 

, 


% 

% 

% 

% 

-% 

% 


Aifopa BeUadonm 
leaves and roots. , 

0.23 

0.62 

0.43 

0.55 

0 

bo 

0.72 

Exterjial characters of this 

Datura Stramonium 
and D. Taiula . . 

. 


0.34 

■ 

■■ 

0.46 

0.55 


plant are extremely uniform, 
except yield of leaves and 
f roots, the dry matter of which . 
varies from 139 gms. to 203 
gms. between different indi- 
viduals. 


i i 


: 0*35 

<>47 1 

0.65 

— 





0.47 

0.44 

0.57 

0,51 





0.65 

0.43 

0.77, 

0.65 



ixS ~ He Classification of Cultivatei fiiee, — i. kikkawa, s. m 

CoUege of AgficuUttfe, To^yo, Vol. HI, No. 2, pp. i ?-io8-^ plates S-'S. Tokyo, 1912. 

2. Graham, R. J. D. in Memoirs of the Bepmtmmi of Agriculture in Mia, Boimiml 
^ Series, Vol. VI, No. 7, PP* 209-229 plates 1-4. Calcutta, December 1913. 

I. —Xiie writer has had t 3 ie opporttinity of examildng rices from all the 
more important rice-growing countries in the world and constructs a very 
complete dad detailed classification. He includes a brief summary of 
the attempts of previous workers in this field, concluding with; a more de- 
tailed account of Taaaha’s classification published in 1900. He follows 
Tanzia’s system in somewhat greater detail and bases his dassifiqation bn 
those characters, morphological and otherwise, which are important only 
from an agricultural point of view. ’ ^ 

it is divided into two parts, one based on differences in cultivation and 
the other on the utility of the grain. 

, The (mAssmcATioN op rice with regard to its ctrnTivATioN, 

' (4|';'%^atic,.rice.-, 

(4 E^ly. (i) Medium, (c) I<ate. 

' p) Ordinary rice. 

(a) Tai. (p) Medium tall. (7) Short. 

^ ' I ^ (4 ' 

V''\ff^rSpe^rke.. ■ o:'.;' 

' ^ (P)' Salt- rice. ' . 

^ XJ^and' rice. 

(4 Barly ./{4 Medm ' ■ : 

(a) Tafi. (p) Medium tail. (7) Short. 

(i) Awned. (2) Awnless. 
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Since the duration of growth of particular rices varies according to the local dondi* 
tions, any classification including this character must be special for each locality. 

Results are given showing the existence of correlation between length of stem and 
tillering power, and between length of stem and weight of ear, 

Oiant rices measure above 2 metres in heighti and salt rices possess resisting 
power against injury from sea water. 

Otliet factors considered in this classification are : 

I. Colour of glnmes and etos. 

No correlation exists between the colours of the various parts of the unhulied grain, 

3) Colour of the stem and leaf. 

3) lyong-glmned rice. 

'these rices have very long empty glumes, sometimes exceeding the flowering glnmes. 

4) Double rice. 

Varieties cdtufcaimng more than one ovary in a spikelet. 

5) Form -of panicle. 

6) Colour of stigma. 

Cbassipicai^ion op rice with regard to the utility op the grain. 

This classification divides the varieties into two groups, the non-^utinous 
and tbe glutinous, each of which is subdivided as follows ; 

(I) Slender-grained. (II) Long-grained. (Ill) Short-grained. 

(i) Large-grained (3) Meditta-grained (3) Small-grained. 

(a) Common-coloured, 

(a) Ordinary, (p) Scented, 

(b) Specially coloured. 

Glutinous rices contain sugar and dextrin and are only used in confectionery. Tlise 
u<>n"0utihous rices are the ordinary table rices. 

Grains are classified according to their dimensions as follows: ratio length: breadth 
]> 3 slender-grained; <[ 3 and > a « long-grained; <C « short-grained; the product 
of length X breadth > 18 or 19 «=; large-grained, < 15 or 16 « small-grained. 

Qth^r important characters are: 

1) Shape of the hulled and unhulied grains. 

This dharacter has some connection with the taste and piocess of whitting. 

2) Whiterabdomened rice. 

This is the name given to those rices possessing a white chalky- looking 
in the middle of the ventral side, that is the side of the grain in which the etntuyo lt 
, i^tuated. Such grains are more easily broken and have a lower specific gravity.^ : 

This scheme is adcipted in Ijie dassification of Burmese^^^E 
!;''wf^Eit^-givesin'an appdich^,,pf:i!^^^^ 
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. 2 . — This is a preliminary note on the progress of the work of the last five 
years on the classification of the rices of the Central Provinces, xndia. j.t 
includes an introductory account of the acreage under rice and the charac- 
ter of the soils in this area. 

The classification adopted follows somewhat the lines of that of Kik- 
kawa, hut gives more attention to characters of no direct agricultural value, ^ 
such as the colour of the ligules and sickles (auricles),, the length of the 
peduncle, the type of inflorescence (whether erect, curved or drooping), the 
arrangement of the spikelets, the shape of the rachiila, and the characters 
of the apiculus and awn. 

The w?riter gives a classification of a number of non^glutinous rices of 
the Central Provinces, based chiefly on their vegetative characters and to 
a less extent on the dimensions of the grain and spikelet. 

1x9 — The Gases of Swamp Soils; their Composition and Belationshlp to the 

Growth of the Crop. — Hahrison, W. H. and Subramania Aiyer, P. a. in Memoirs 

of the Department of Agriculture in India, Chemical Series, Voli III, No. 3, pp. 65-106 > 

, plates 1-4 -|- figs. 1-6, Calcutta, October 1913. 

Considering the apparent inconsistencies in the customs of the natives 
with regard to the time and uiunner of applying green manures to their paddy 
fields, it seemed desirable to make a detailed study of the conditions of 
growth in such soils before any guidance or imptoyem,ents could be su^ested. 
With this object in view, a study of the soil gases was undertaken as being 
the most promising field of enquiry . 

Disturbance of the soil puddle in j^ddy j&elds liberates the soil gases, 
which bubble through the irrigation water. Analysis of these gases showed 
that they consist chiefly of methane and nitrogen in widely varying 
proportions, with small and variable amounts of carbon dioxide, oxygen 
and hydtogen. A Study of this variation shovred that before planting out 
Idle proportion of methane is hi^ and that of nitrogen low, while after 
planting the seedlings, the proportions of the gases are reversed, tte 
hydrogen being in excess. This continues Un|:il the ripening of the crop, 
after which stage the proportions of methane and nitrogen approach those 
of ah imcropped soil. 

Analysis of the soil gases immediately after flooding the fields shows 
that the anaerobic condition commences within a few days, and long 

lead to the conclusion that the plant absorbs its 
I pf in the form of ammonia and nitrogenous organic com- 

^ t^t the crop restricts the formation of methane and hydrogen* 

I of fermentation or by the absorption by the 

ro^ts of a porrion of the intermediate products of decomposition. 

AiiaJ^S of the surface gases showed that they consist of oxygen and 
hitro^a; methane and hydrogen were absent. Studies on 

the of these gases showed that during the piiriod 

of active ^owtb Of ^ crops the percentage of oxygen was reduced, and 
that the apiriiicatiqn of organic manure increased the production 
while destruction of the algal slime by means of copper sulphate 
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Gonsicierably decreased it. Decreased production of osygen was also 
associated wdtli a decreased production of nitrogen. , 

These experiments lead to the conclusion that the roots of the rice 
plant absorb oxygen and that most of this oxygen is produced by the algal 
slime in the water, excess of oxygen being evolved in the form of bubbles 
into which the nitrogen dissolved in thewater diffuses according to Dalton's 
Law. The increased activity of the slime organisms, due to the decomppsi- . 
tion products of the organic matter in the sod, results in an increased out- 
put of oxygen and a consequent greater root activity of the crop. 

Artificial drainage and aeration of the soil increases the root develop- 
ment within narrow limits, beyond which destruction of the algal slime 
takes place and nitrification probably begins. The beneficial effects of 
limited drainage appear to be due to the removal of toxic decomposition 
products and aeration of the roots. The writers are therefore led to con- 
clude that the drainage of paddy soils requires very careful consideration 
and except in toxic soils is better replaced by a natural system of root 
aeration ^ected by green manuring and the development of the algal slirde. 

120 - The Sweet Potato as a Cover Crop in Coeonut Plantations. — Schaekper, o. root crots. 

E^tretica ^conomique d’une jeune cocoterie. — VAgronmie Coloniale, Year r,No. 5 

pp; 136-137 ^ 2 plates. Paris, November 1913. 

During a visit to the Malay States in 1913, the writer saw yout^ 
coconut plantations in which sweet potatoes (i) were grown as a cover crop 
on black peaty soils with excellent results. 

^ The advantages of this crop are: i) its rapid growth and ^reading 
habity giving complete protection to the soil ; 2) reduction in expenses of 
cultivation ; 3) natural decay of the plant when the trees reach maturity. 

121 - Cotton Cultivation and the Cotton Industry throughout the World. - fibre cRom 

tVoEiKOF, A. in A males de Gedgraphie, Year XXII, Ko. 126, pp. 385-398. Paris, 

November 15, 1913. ■ , 

The average yield of cotton from each country during 1907-10 is given 
iuti, the followibg table: ' 

Millions Percentage Yield 

of tons, of total. per acre. 
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The value of the world's total production of cotton is about 250 mil 
lions sterling. The most important producing country is K. America, but fur- 
ther development is hindered by unsuitable climatic conditions in the west 
and south and the scarcity and dearness of labour, the latter being an 
almost insuperable difficulty. Further development in Egypt is also improb- 
able except in the higher regions, which will only produce inferior vari- 
eties of cotton. 

Besides, these countries have reached their highest yield per acre. 
In 1901-02 the yield per acre in Egypt was 460 lbs. per acre, while in the 
years 190B-10 it had fallen to 370 lbs. • 

The ideal conditions required for successful cotton cultivation are : 
a soil with abundant moisture ; b) a low rainfall; c) abundant sunshine ; 
i) a humid atmosphere, and^) an abundant supply of labour. These condi- 
tions are to be found in Asia, particularly in India, Turkestan and Mesopo- 
tamia, and it is in these countries that future developments in the 
cultivation of cotton will take place. Some parts of Nigeria abundantly 
supplied by the Niger also offer great possibilities of development in tMs 
direction, almostequal to those of Mesopotamia. 

m - Studies of the Primary Market Conditions of Cotton in Oklahoma. — 

SsERM&N, W. A, ; Taylor, Fred ; and Brano, C. J. — Bulletin of the U. S, DepaHmerU 
36, 5>p. 1-36. W«sldngton, B. C,, November 1913^ 

Tfe system of handling and marketing cptton in vogue today; has 
become extremely complicated owing to the needs and demands of the 
middlemen, who at best have only atem^rary interest in the product, while 
the claims of the grower and the requirements of the consumer are mostly 
ignored. This investigation was undertaken in Oklahoma to abtain exact 
information of the state of things and the various factors controlling the 
market price oi cotton. The questions investigated on behalf of the grower 
comprise the foEowing: 

t) The proper grading of the cotton. 

2) The premium obtained for the higher grades. 

3) Unjust reduction for low grades. 

4) Variations in market price from tbwn to town. 

5) Variations in local markets* 

. 6) Relation of farmer’s siting price to spinner’s buying price. 


The investigations were carried out in X03 towns; over 3 200 bales , 
Cptton were sampled and graded, and records were made of the date, place 
of Me tod price paid to the grower. No evidence was obtained that any 


attention is paid to the variety of short-staple cotton when firing the price> ? 
and the only characters of an improved variety that are of any ^ 
the grower are its 3deld and its percentage of lint. 

The leMts of the investigation are summarised as faljo 
x) Tte ^ners pay nearly the same for all cottoji 
givto day, wl^het buymg in seed or in the bale. 

2) in sti^t markets where there are large hto 
differing prices are paid on the same day for b^:of Men^ 


FIBRE CROPS 


219 


3) The premiums on grades above middling are only one-half those 
quoted on the New York Stock Exchange, and the premiums actually 
paid in open street buying are considerably less than those advertised for 
such grades. 

4) Accurate knowledge of cotton grading is of little value to the pro- 

ducer under present conditions, and the grading of the larger firms is often 
forced upon independent ginners and local merchants when their cotton 
is “ taken up ^ . 

' 5) Eength of staple appears to be no criterion in fimng the price of 
the individual bale in niost districts, but certain farms receive slightly higher 
prices than others because of reputed superiority of average staple. The prices 
paid to farmers are too largely based on a system of averages, which 
discourages the improvement and adoption of better varieties. 

6) The present evils may be remedied to some extent hy the adop- 
tion of a properly organised system of cooperation among growers for the 
purpose of grading before marketing, but present conditions would prob-r, 
ably necessitate a rather expensive selling department. 

123 - Report on the Flax Experiments at Dooriah (Bengal) daring 1912-18. — 

Vandexeskhovb, B. M. in Agricultural Research Institute^ Pusa, Bulletin No. 35, 

pp. X-15. Calcutta, 19x3. 

This bulletin contains the results of field experiments with flax, and 
tables showing the working and manufacturing outlay and the approximate 
balance. 

The following results were obtained : 


Average Yield, 


i 

, 

in matmds per bigiia 

pet acre 

i 

1 

Rippled stmw i 

288.05 

, 

82.25 

Seed . . 

261*75 

i$,Q « ' 

EJax fibre 

3-5 

98 ibs. 

Tow . . , . 

3.12 

87.36 » 


The tot^; expenditure at Booriah, including interest on capital (8 
per cent.) ^d freight and shipping charges, amounted to Rs. 7 693, and the. 
returns from ^d and fibre harvested amounted to Rs. 1:4 396, leaving a 
balance of Rs. 6 763 from. 83 bighas, or Rs. per acre. The corresponding 
profit in 1911 . was R;S, 89 per acre, thus making an average of Rs* 90 ^ , 
6 per^acre tor the iwo years, 

* On the central fhctc^ system the profit frcmi the planters^|)9mt;,^^ 
worksputatRs. "^^per'acre. and. from the^$^ami$" point of, view;, 
'dfeargmg the:Cost.qf la&ur,:;RSv4^iper ar^e*,.:,,” ^ 

■'6". 
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The profits from a central factory, including interest on capital, insur» 
ance and depreciation, work out at 7.3 per cent, on the capital outlay, 
which for a factory sufficient for 600 bighas (523 acres) is estimated at 87 300 
Es., or about £5 820; 

Details are also given of the cost of labour and the various operations 
under local conditions. 

The seed should always be imported fresh, as it loses its superb 
ority after three years’ acclimatization. A three-course or four-course rotation 
with rice, Rabi crops or indigo gives very good results. Manuring with 
superphosphate appears to improve the yield of fibre and tow. 

124 ~ The Present System of Grading Abaca (Manila Hemp); its Defects and 

Remedy* — S-W/EEBY, M. M. in The Philippine AgrkuUural Review, Vol. VI, No. 10, 

pp. 504-512-}“ 4 plates. Manila, P, I., October 1913. 

, Any system of grading in order to be complete and in accordance with 
the reqnirements of the consuming market must include the consideration of 
the colour, strength, length and texture of the fibre. Colour and strength 
are the most important qualities considered in the lower grades, while the 
length is ignored unless decidedly below i meters. 

The colour is dependent upon the method and degree of cleaning 
and drying and on the position of the sheath in the stalk. The strength 
of the fibre is also dependent upon these factors, as well as on the variety 
of the plant, while the texture is chiefly dependent on the variety bf the 
plant and the soil and climatic conditions. The sheaths of every stalk 
vary in colour and size, thus causing corresponding changes in the fibre ; 
but the number of grades adopted in commerce, is far in' excess of these 
natural variations of the plant and of those due to the methods of prepara- 
tion. This difference in the interpretation of the same grade between two 
different establishments is often as great as that between two consecutive 
grades or marks of the same firm. 

To protect the industry from this confusion, the writer recommends the 
adoption of a Government system of grading. 
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125 - The Experimental Error in Sampling Sugar-Cane. — i,e. 4 ther, j. w. in 

Memoirs of the Department of Agriculture in India, Vol. Ill, No. IV, pp. io 7 -X 33 i 
Calcutta, October :9i3. 

Determinations of the sucrose content of individual canes showed that 
the probable error of the mean of 120 determinations was + 0,17 per cent. 
It Mows therefore that the error of the determination of a sample of 120 . 
canes will not exceed + 0.5 per cent, in more than i case in 20. 

Since the accuracy of a sugar-cane determination does not exceed 0.5. 
per cent., the determination of a sample of 120 canes wili give reliable 
results. 

^ Selections of canes from Afferent parts of the same plots not exceed* 
ing I acre in area were made, and it was found that the probable mpr in. 
such cases was no greater than that of a selection of canes from one deaS* 
site position, showing that the variation due to soil over an ama ,up to*- 
I acre was negligibly small compared with that due to individuality aniongsi 
the canes. - . 
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126 - Yield and Returns from Palm Oil Trees in French Guinea. — Nicolas, e. 
in VAgronomie Coloniale, Year I, No. 5, pp. 138-143. Paris, November 1913. 

Experiments on the preparation of palm oil from Elaeis Guineensis 
by the native method during 1911^12 have given the following results: 

Total ymly production from 590 tms: 


Ffuits. 

No of bunches, of fruit ■ 2521 

Total weight 443^0 lbs. 

Total weight of fruit . . 25 570 

Average weight of fruit per bunch 10. i » 

Oil. 

Total weight of oil extracted by native method .... 2 073 » 

Average weight of oil per bunch . 0.82 lb. 

Percentage of oil extracted from fruit 8.1' 

Palm nuts. 

Total weight of palm nuts obtained ......... t6 208 lbs. 

Average weight of palm nuts per bunch . 6.43 » 

Percentage of palm nuts in the fruits 63.4 

Kernels. 

Total weight of shelled kernels 4 528 lbs. 

Average weight of kernels per bunch 1.80 ■ 

Percentage of kernels in the fruit ........... 17.7 

Percentage of kernels in the palm nuts . 27.9 


Analysis of the results obtained from the harvests at difierent times 
of the year shows considerable variation in the yield of oil and nuts. In May 
the yield of fruit is much less than in October and January, but the percen- 
tage of fruit per bunch and the percentage of oil obtained from the 
fruits is much higher, whilst the percemtage of nuts in, the fruits is much 
lower. ' 


Annual returns from a plantation of 590 trees: 


2073 lbs. of oil at nearly 3 d per lb. (at Conakry) 24 5 

4528 lbs, of kernels and 2200 lbs. of kernds gathered from the ground 
beneath the trees, making a total of O728 lbs. of kernels at 
about I % per lb. (at Conakry) 42 8 

Total income from 390 trees . . . £ 66 13 
Corresponding to a return of 2 s 3 per palm tree in bearing. 


127 - Tapping Ceara (Manihot Qlwciovii), — de ^ildeman, e. Aproposdu 

Manihot* !^ Caoutchouc et la Guiia Percha, Year 10, No. 117,. pp. 7773-7774. Pads 
November 13/ 1913: after Arens, P, in i/aw het Proefstedim 

. No. 6 . Malang, 1913. * ' ; 

Manihot seems to be advisable where Hevea does not thrive ; 
(%nently Dr. Arens has attempted to determine the best method of tap^ping 
He considers that the half fish-bone as practised on Heveas the 
vlest results, at least in Java. Tine yield, of the <^<2% tappings 


OIL CROPi 


.RLATO'*. 



222 


VARIOUS. CROPS 


for four-year-old trees, a workman being able to tap 200 trees per day. 
This method appears to allow the quickest healing of the scar. 

The writer attaches much importance .to the planing down of the bark 
where the incision is to be made. He warns against long cuts. The knhe to 
be used is a modification of Burgess*. 


138 - An Improvement in the Method of Preparing BrazilianRnbber.—CAYLA, m. v. 

itL Journal^ d^AgnmUim Tropicale, YQa,r 13, No. 149, pp. 329-333. Paris, November 1913, 
Ripeau has invented a metallic cylinder to replace the stick of the 
seringueiro in the preparation of Brazilian rubber. It consists of an alu- 
minium cylinder rotating about its horizontal axis. The latex is sprayed 
onto the cylinder and exposed to the action of smoke. The rubber is re- 
moved from the cylinder in sheets of about 3 to 5 mm. (^/g to ^/g in.) thick. 

. The advantages claimed for this method are: 


1) . Rubber of Fine Hard ParA quality is obtained without its impurities. 

2) . The purity of the rubber effects a saving in transport. 

3) . The cylinder, light in weight, is worked by hand and easier to mauipiUate than 
the large rollers formerly used. 

4) . Reduction in labour; 12 litres (2 ^4 gallons) of latex can be coagulated in 1 hour by 

■ this method as against i hours by the native methai. 

12 ^ - Tte Standardisation o! Plantation Rubber. - Report of the Rubber Growers’ 
Association^ in India Rubber Jourw^i Vol. XiVI, No. 24 pp. 19 - 24 , I^ndon, De- 
■:cembf"r 13, 1913.’' ' ' ; > 

To remedy the unsatisfactory condition of prices for plantation rub- 
ber, the Rubber Growers’ Association recommends the establishing of a 
central testing station and the adoption of an approved scheme of standard- 
isation as a basis for determining the market prices of the difierent grades. 

The proposed tests are to comprise : i) determination of vulcanizing 
capacity (rate of cure) ; 2) tests on. the vulcanized product, determining 
tensile properties, physical condition, and stability. A high quality of 

■ plantation rubber is to be taken as standard quality with an index figuie' 
of 1000, inferior grades to be indexed in relation to this stan^Jard. 

By the adoption of this system of indicating the quality of the rubber 
to the seller (f. e. the producer) and the value to the buyer, the Association 
hopes for a material appreciation of prices all round compared with prices 
for finest grades of wild rubber. 
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130 f JUanarii^ Tobaeco by Spraying tbe Leaves with Solutions of Potash Salts: 
■ ' Ei^rinients in Hungay. — cowman, KEEPELTin KSitM, Year si, No. 99, 
3330-3331. Budapest, December 24, 1913. 


Prbfesor T/. HmTNFR, Director of the Agricultural Botany Institute, 
of Munich, Has draw^ the attention of agriculturists to a new manner of 
using potash s^t^^ He demonstrated in 1911 that potash salts (stri- 
piate and drioride) in suitably diluted solutions, if sprayed onto growing 
plsmts, penetrated into them and were absorbed (i). The effects of rep^t^ 


, |i) HiacKES, i. Ueber eiue neue VerweadtmgsmogHcbkeit fur uad aisiett 

diiugendcr Stoffe. , Miifeilm§m der Bmtschim LmdwiHschaps. . 

Stiick' 19, 231, ", ' ■' ■ ' 
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Spraying were in so far favourable that the plants submitted to the treat- 
ment developed more vigorously and gave a higher yield than those not 
treated. HinTNKR’s experiments were mostly made on white mustard, 
soya beans and potatoes. 

In Hungary the Royal Tobacco Experiment Stktion at Debreczen con- 
ducted a series of experiments with the object of ascertaining whether this 
method could be applied to the cultivation of tobacco. The experiments 
made in 1911 gave negative results on account of the unfavour- 
able weather ; they were repeated in 1912, using the large-leaved Sze- 
gedi Rozsa variety and the small-leaved selected garden Rethat tobacco, 
on plots 662 sq. yards in extent. Three weeks after the striking of the 
plants* that had been transplanted (June ii) spraying was commenced, 
a 2 per cent, solution of sulphate of potash being applied by a common 
knapsack sprayer. The operation was repeated every seven days up 
to July 24. 

At the same time comparative experiments were made between morning 
spraying after the dew had evaporated and evening spra3dng before night- 
fall; In 1912 the weather was favourable to tobacco, as the rains did not 
b€^in in Hungary before the middle of August when the plants were already 
tipping and consequently did not cause any trouble, except during the 
harvesting and dr3dng. Whilst spra3ring, care was taken to wet the whole 
surface of the leaves. With the growth of the plants the treatment mvolved 
more labour and proportionately a greater quantity of solution. 

With the variety Szegedi Rozsa, planted at distances of 20 X 28 
inches (ii 200 to the acre), the work was quicker and less expensive than 
with the Rethdt variety planted closer (12 x 20 inches or 27 624 to the 
acre), as may be seen in Table I. 


Tabm I. 

Time and. quantity of liquid employed in spraying plots of 662 square yards. 



Sss^edi Rdzsa 

Rethdt 

Date of spraying 

Labour 

Liquid 

used 

gallons 

Labour 

Liquid 

used 

gallons 


hours 

mmutes 

hours 

minutes 

June; II . . 

»' « 

, M 9 . r ' • '•'* 

„ » . 16 . ' . • 

• •' - -i 

■■ ; ,,, '.'I 

2 

2 

3 

A - 

■ '5 

10 

■ 

50 
, 20 

40 

20 

21.12 

35-30 

42.2^ 

56,33 

75-68 

119.68 

132.00 

. '-.5 ■ 

8 

8 

^ '12*. 

J6 

16 

20 

: 40 

40 

40.48 

59.B4 

73^04 . 

1 14.40 

142,56 

158.40 

. 'It 

' ■ Total of sprayings. . ^ -j 

''"Vi ■ ' . , . , * 


'.rO'.v 

v 4 B 2 ' 24 * . 
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The expense per acre based on the above data works out as follows : 

Tobacco 
Szegcdl Rozsa 



% 

s 


£ 

S 

d 

lyabour , . - 

• . 2 

12 

7 

5 

12 

4 

Sulphate of potasb 

^ * 3 

17 

4 

5 

H 

10 

Drawing water, preparation of solution, 

car- 






riage, etc 

. . I 

19 

2 

2 

16 

2 

Total . . . 

. . £8 

9 

X 

£14 

3 

4 


This shows the expense per acre to be considerable for both varieties 
and distances of planting. 

The effect of spra3dng appears in the more vigorous development of the 
plant, the greater length of the stems, the more numerous leaves and their 
fresher colour. This difference was more specially noticed on the plants 
treated in the morning, while in those sprayed in the evening it was less con- 
spicuous. This fact confirmed the opinion of the writer that the absorption 
of potash by the leaves was more active in the morning, when the process 
of absorption begins, than in the evening, which opinion is corroborated by 
the data on the yields, given in Table n. 


TABtE II. 



Plots of 

Per acre 

Increase of 

yield 

per acre 

r - j 

.. Average 

number 

Com- 

bustibiUty 


669 sq. yds. 

of leaves 

per stem 

of the 

leaves 


lbs. 

lbs. 

lbs. 


aeoott^ 

Szeg^di Rozsa variety. 






Without spraying ...... 

226.2 

1593-70 


12.2 

20 

Homing spraying ...... 

339-2 

2390.07 

1 796.37 

17.5 

48 

nvetaug spraying 

277.6 

1856.47 

362.77 

14.7 

42 

' '' 






Witi^ut spraying ... , . . 

. 287.5 

2026.22 

— , ■ ^ 

15*5 

^3 

Homing spraying . . . . , . 

426.8 

3007,56 

981.34 

18.1 

22 

Bvenmg sW?iy , 

■ 367-4 

2588.98 

. 562.76 

16.6 

■.2r,. ' . 


It appears from the above that spraying % percent, sulphate of 
solution improved the combustibility of the leaves and increased the yield, 
especially when the spraying was done in the morning. 

Table III shows the financial results of the treatments. ^ 
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Tabee III. 


' ' 

Variety of tobacco 

Cost of spraying 

per acre 

Value of greater 

yield 

Deficit 

per acre 


£ s 

£ s d 

S, s i 

Sz^edi R6zsa ...... 

8. 9 1 1 

■ ' j 

morning 6 15 5 

, evening 31 7 

1 13 8 

5 7 6 

1' 


mth&i 


14 3 4 


j morriing ii 2 
/ evening 6 7 


4 j 3 ■ I 0 

5 I 7 16 0 


The final result of the experiments is a loss, in spite of the consider- 
able increase obtained in consequence of the morning spraying and the 
very favourable weather of 1912. 

The writer concludes that the favourable effect of spraying with potash 
solution under favourable climatic conditions is undeniable, but that the 
necessary expense is so great that this method will be of no practical import- 
ance for tobacco growers. 

131 - Experiments in Bnlb Growing in the United States. - dorsbtx, p.h.— 

Bulktin of the U. S. Department of Agriculture, No. 28, pp. 1-21 -f- figs. 31. Washingtoa , 

D. C., November 1913. 

Bulb growing has been attempted in various parts of the United States, 
but with very doubtful success until recently, when the Department of 
Agriculture opened an experimental bulb garden on a selected plot of 
ground a;t Bellingham, Wash. At tins station bulbs for forcing have been 
grown superior to the best imported Dutch bulbs; but when these are 
grown in other parts of the United States, the same deterioration sets in 
iu subsequent years as with imported bulbs. Experiments are also being 
conducted with machinery with a view to reducing the cost of production. 

It ^^ar>s that the success of bulb growing in the United States 
depend^; ^hiefly on the suitability of soil and climate. 

132 State of Fruit Growing in i 3 ixm^,-- Commnic(^iofifrofn j, bkeche^c, 

to the Royal Ministry of AgricuUwre, Agriculture^ Station of Bair&s, 

Witiffhe development of Greece, both economic "and social, there has 
been a development in fruit growing. This growth has been brought, 
about enterprise and by the assistance of arbor societies, some- 

times sui^^dfed by the authorities; and although the plantations are hot 
so extensive as in some other parts of Europe, their utility has none the Jte , 
_,\^nr^fcd;- ■ v ^ 

• ' ‘ The sis and nature of the fruit plaitatiMs, now fairly ahuudant, vi^es 
the; district and /the ;suitabi^ particular fer 

'The Greek ia'hoi a'Systematfc'’’d;dftivator and^ii^ie^'-sbi^^ 
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reaps great profit from Ms trees, he owes it entirely to the nature and 
climate of certain favourable neighbourhoods. Cultural methods other than 
simple tillage and manuring ate neglected. Notwithstanding tMs' fact 
handsome crops are often obtained. On the slopes of Pelion crops of half 
a ton of juicy apples are gathered from a single tree, while in the district 
of Patras and in the Valley of I^epnidion in Arcadia pear trees as big as 
planes may produce each 6 or 8 cwt. of pears. In the Eparchy of Eepanto 
and in the Peloponnesus, on the slopes of Mt. Chelmos , huge walnuts 
are found 3rielding prodigious quantities of fine nuts. 

Erom the fruit growers' standpoint Greece may be, divided into two 
zones: one, the maritime and littoral zone, has a fairly temperate climate 
and comprises the islands, the slopes of the mountains facing the sea, 
sometimes cut into by deep and very fertile valleys, and the generally 
low and often extensive plains between the mountains and the sea ; the 
other, the inland zone, is mountainous and consists of plateaus and 
narrow valleys at a height of 400 to 1000 m. (1300 to 3300 ft.), with 
great extremes of climate. 

In the most favourably exposed parts of the former zone are found all 
the citrus fruits (including citrons), as well as almonds, pistacMos, Japanese 
medlars, peaches, carobs, figs, pomegranates and pears on quince stock. 
In the latter zone, pears on pear stock, apples, walnuts, cherries, apricots, 
plums, peaches on# plum stock, and agriots are cultivated with sticces^. 

Owing to the lack of systematic cultivation and technical knowledge, 
pomology is still in an elementary condition. Most of the varieties, 
except those recently introduced from other parts of Europe by the Mini- 
stry of Agriculture and a few private individuals, are modifications of native 
varieties produced by changes in climate and stocks upon wMch they are 
grafted. They ate so numerous and are given such diSerent names in her- 
ent localities that it is very difficult to classifj^ them. They indude, some 
exquisite fruits with heavy cropping powers 'when systematically culfiVa^ 
ted, whose preservation, when local consumption or exportation is not ade- 
quate for their utilisation in a fresh state, should prove a profitable industry., 

At present fruits are cMefiy grown to supply locd needs, as in the 
absence of technical knowledge concerning the production of Mgh-class fruit 
and its preservation and packing, the export trade is not as important as it 
should be. The exportation is so far almost confined to citrons from th^ 
Islands and the 'Gulf of Corinth (sent to America), lemons from Paros and 
Me^dua (for England and Russia), and apples from Pelion (for Egypt and 
the A^tic coast) . Generally most of the fruit is consumed in Greece, Athens 
taiingf the^ and the eWcest. Patras, Volo, Ghalcis, Eamia, Aighion, 
Calamata and NaiipHa are the cMef centres for the producing dMricts. 
(0he paAcO' often reaches exorbitant figures in the market of the 
capi&l., 

Since the foundation of the Ministry of Agriculture nearly 
ago, there has been a sustained effort towards utiHsingthenattarair^ 
ces of the Country by developing fruit trees, wMch form tiie most 
suited to the somewhat Capricious climate. The appointl^ of French, 
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fruit specialists, the creation of large nurseries to provide growers with suit- 
able trees at reduced rates, the introduction of varieties of greater value, 
the creation of posts of itinerary instructors to supply the cultivatoi- 
with advice and information, have all contributed to the rapid development 
of fruit growing. , . 

Fruits grown in Greece are superior to the same varieties grown in 
other parts of Europe in taste and colour. Among pears, the varieties Duchesse 
d'Angoul^me, Epargne, Benrre Biel, Beurre Napoleon and Williams’ Bon 
Chretien have been cultivated in Greece for some years and give abundant 
yields of succulent fruit with good keeping qualities. Further there exist 
scattered here and there throughout the country a few imported varieties 
long since acclimatized and known by the names Bersimi, Canellini, Spino- 
carpi, Campana and Tsakonika, all yielding excellent fruits with good 
keeping qualities; great quantities are produced in the districts of Patras 
and lyeonidion in Arcadia. The summer variety Doyenne de Juillet, 
known in the country as Doukessa, gives an abtmdance of excellent fruit. 
We may also mention a variety of summer pear very widely distributed in 
the Pelbppnnesus known as Kontopodaroussa, not of very good quality but 
.jripenihg early in July, which gives rise to a very important local trade. 

The varieties of apples ate still less known. Besides the excellent and 
heavy-cropping variety known as Firiki on Pelion, there are only a few 
varieties introduced by amateurs and grown in a few gardens. From speci- 
mens of Reinette grise du Canada, Calville blanc d’hiver and Rambour. d^ete 
met with, the writer is convinced that the3’' can be cultivated with success 
in the interior mountainous region. 

Peaches yield first class fruits and their cultivation properly undertaken 
could give rise to a successful industry in early fruit. Unfortunately the 
very early varieties for export are not yet adopted. 

The walnuts from the EepaUto district are renowned for the abundance 
and quality of their nuts. 

Cherries, agriots, plums and apricots from all the eastern parts of Greece 
and the island of Euboea might give rise under rational cultivation to a 
dried or preserved fniit indnstr^^ 

• Olives, dessert grapes and figs are superior to those of any other country 
on the Mediterranean. 

With the exception of the vine, these fruits are rarely made the objects 
of S3^einatic cultivation. The cultivator generally lacks the rudiments of 
knowledge 0?^, how to treat the trees, and contmnes blindly in old-fashioned 
errors and ^^Udices. This difficulty of finding experienced men is a great 
drawback to amateurs who would wish to spend their time and capital on 
fruitgrowing.^,,,. 

The fyOmfey of Agriculture, with a view to developing fruit growing 
as a source of national wealth, is about to set up model establishments 
at Patras and Various other centres to carry out : i) experiments in fruit 
cultivation, 2) productioh of ; trees for distribution on a. large lacale, 
experiments with difierent stcrcks and varieties and their accfimatni'* 
SoU; and uses, and 4) the training pf ddfled men for frmt tree wje^r^/ \ V: 
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133 - The Pollination of Fmit Tiees in relation to PioductiTeness and Planting. 

Hooper, C. H, in The G(iHener*$ Chronickf Vol. J^IV, No, 1406, pp. 393-394; No. 1407, 
p. ,420. I/jndon, Dectnnber 1913. 

The writer gives the results of observations conducted at Wye, Kent, 
over a period of six years on the blossoming of apples, pears, plums and 
cherries, with the object of determining: 

1) The degree of self-sterility or self-fertility. 

2) The relative order of flowering of the different varieties, 

3) The most productive pollenisers. 

Experiments on the conve3’'ance of pollen by wind in the orchard 
showed that the quantity, is insufficient to pollinate even adjacent trees 
'a,nd that insects appear to be the chief transport agents. Further experi- 
ments showed that insect visitors of fruit consist of 73 per cent, hive bees, 
21 per cent, bumble and other wdld bees and 6 per cent, other insects. 

134 - Citrus tchangensis^ a Promising New Hardy Speeips of Citrus from 
S. W, China and Assam. — Swinoi^e, W, t. in Th^ journal of Agricultural Resemch^ 
Vol, I, No, I, pp. 1-14, + figs. 1-7 and I plate. Washington, October 10, 1913. 

The Ichang lemon {CUrus ichangensis) was first collected in south-west 
China in 1888 by Henry ; it was found again in 1903 by Wilson. Its occur- 
rence in a wild state farther north and at higher altitudes than any other 
evergreen citrus suggests great possibilities in breeding cold-resistant citrus 
fruits. The size of its seeds makes it probable that it will produce very 
vigorous seedlings suitable for stocks for other citrus fruits, while the po- 
pularity of its fruit and the high prices it commands at Hankow, suggest 
that Jt \yill be a valuable addition to our list of citrus fruits. 

.It is distinguished from other members of the genus by its huge, thick 
seeds, its long, slender leaves, with their very large broadly-winged petioles, 
often exceeding the blade in area. The waiter gives a botanical descrip- 
tion of the plant, illustrated by diagrams and plates, and its distribution , 
in China. 

3:35 — The Fubeseent-Fruited Species ot Pruttus of the South-^Westcm States. 

— Mason, S. C. in The Journal of Agricultural Research^ Vol. I, No. 2, pp. 147-177 
-j- figs. 8 -J- plates S. — Washington, November 1913. 

.The writer describes seven species of Pmms indigenous to the south- 
wrestem States, which show closer affinities with some of the Asiatic spe- 
cies than with the wild plums of the country. Their adaptation to fluctua- 
tions erf heat and cold, severe drou^t and considerable alkalinity of the 
soil su^ests ;^ssibilities tb the fruit grower of adaptable stocks for such 
regions and wider scope for the plant breeder. 

Contrary to former belief, these species can be divided into small groups 
of qtute diverse character and affinities. 
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^ Genus Prmus, 

Subgenus Emplectogmdm. 

Four species : Prums fascicuMa Gray, P. mimUftortt Engdm., 

P. microphylla Hems., and P. Eavmdii (Wight), n. comb. 

Subgenus Euprmus. 

Section Pilopmnus n. sect 

One species : Pmms iexana Dietr. 

Section Penarmeniaca n. sect. 

Two species : Pmms Andersonii Gray and P. erio^ym n. sp. 

136 - A New Graft- Hybr id. — Daniel, l,. in Cmptes-Rendus deV Academic desSciences^ 

Vol. 157, No. 21, pp. 995-997. Paris, November 24, 1913. . , 

The roots of an old pear tree (on quince) gave rise to a sucker in 1912 
which devdoped into an individual exhibiting characters, some of winch 
were intermediate between the two parents while others reproduced those of 
one parent only but in an intensified'degree, The caseis the more remarkable 
as: the graft-hybrid did not arise at the point of union of the stock and 
sdoh and that another sucker situated nearer to the point of union developed 
into a pure quince. 

137 r An Eeonomic Study of Acacias. — Shinn, c. h. in u, $. Depanmmi of 

Agriculture, Division of Publicatiotis^ Bulletin No. 9J pp. 1-38 -i}- u pistes. . Wash- 
ington, December 5, 1913. v . : 

The writer gives a detailed account of the various species of Acacia 
growing in America, pointing out their suitability for timber, commercial 
exploitation of bark, tannin and gums, as shade trees, for reclaiming and 
fixing waste sand, and for fodder. He also gives notes on their propaga- 
tion, growth and management. 

LIVE vSTOCK AND BREEDING. ) 

13$ - Binderpest: Further Investigations on Questioiis Goimeeted with the 
lcoi»»mieaI Production, of Antiserum. — holmes, j. d. e. (imperial Bacte- 
riologist, Muktesar) ia ikfemojVs of the Department of Agricultiire in India, Veterinary 
holies, Vd. lit No. 2, pp. 33-So. Calcutta, November 1913. 

The production of rinderpest antiserum was previously attended with 
considerable cost, as the virulent blood used for immunising and hyperim- 
munising the subjects preparatory to drawing off the antiserum,, was 
obtained from an animal at the height of the malady , to which it. usually 
^ succumbed.. ■ ^ ■ 

The substitution of buffaloes for hiU biilis as virus producers effect# 
;|iigreat economy, as the former will survive an attack of rinderpest and^t 
.^iily produce virulent blood while suffering from the malady, but ^Iso 
when recovered^ The writer; experiment# with hiff buUs,^ 
indbulated with virus and received at ti^ sanae time a pfoteetive^^^^d^^ 
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sexum, thus contracting the disease in a very nhid form. The virulent blood 
from these animals was then used for hyperimmtinising hill cattle, with the 
result that the serum subsequently produced proved almost as potent as 
when virus was used which had: been taken from hill cattle at the height of 
an unattenuated attack. 

In a second set of experiments the writer contrasted the potency of serum 
obtained after a natural recovery or an immunising reaction alone, with the 
potencyofserumfromhyperimmunisedcattie, and found that the two were 
very nearly equal. He also tested the potency of the i®* , 2*^*^ and 3*^ bleed- 
ings after hyperimmunisation, and showed that the potency of the serum 
from hill bulls and buffaloes did not remain up to standard after the 
3®^ bleeding, while that from the plains cattle fell below after the 2^^^ bleed- 
ing, so. that the practice of drawing blood 6 to 12 times from a hyperim- 
. munised animal should be discontinued. Finally, a set of experiments 
was carried out to determine the minimum dose of virus required to 
hyperimmunise the bulls; it was found that the usual dose of ld-12.cc. 
per lb. of body-weight could be reduced to 2.3 cc. per lb. of body-wei^t* 
for plains cattle and to 3 cc. per lb. of body-weight for hill cattle or buffaloes 
without decreasing the potency of the serum obtained subsequently, and 
further that animals will continue to produce serum of the same value if re- 
, ' ; ; ; ' infected, even though the volume of virus injected each time remain the same. 

Aim 1 39 ~ Experimental Rachitis in Young Animals/ the Offsprii^ of Pare^^ 
ysYsioiOGT Deprived of the Thyroid Gland. — Claude, h. and Rouillard, j. in Computs 

Rendus Bebdomadaires des Seances de la SociM de Biologiej Vol. 75, No. 37, pp. 640* 
643. Paris, Beoember 26, 1913. 

The writers removed the thyroid gland from a male and a female 
rabbit shortly before pairing them, in order to test the effect of thyroid- 
ectomy on the growth of the bones in the offspring. The female dropped 
eight normally developed rabbits and suckled them for forty days, J>nrkg 
the first three weeks the young rabbits grew normally, then four of them 
died, but their skeletons did not show any apparent deformity. The re- 
, maining animals developed well up to the age of about six weeks, when : 
they ceased to grow, their weight remaining stationary; they appeared 
depressed and sleepy, showing weakness in the limbs and at last impaired 
■d^^tion, and three of them died between the ages of 7 and 13 weeks. 
TIiAr ^ns, like those of the first four that died, did not present any pa- 
, tfiological appearance. Their live weight was between one-half and one-, 
third that of the control animals. The fourth rabbit survived and its 
subsequent development was normal. 

^ The post mortem examination of the three animals revealed impoitaii 
lesions of the skeleton : all three presented very marked deformities of the 
thorax, the front of which was flattened; the breast-bone was curved and 
the backbone also. At the articulations of the fibs there were^^hj^e- 
shaped or irregular nodosities, and the radial, cubital and tibial ^rfphy^ , 
showed increase of volume with very marked lengthening of the conaecfe^ 
ing cartilage, increase of the chondroid stratum and exc^^vfe vasculax&^j j 
tion. The short and flat bones contained very much anjteow. In 
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the animals the pelvis was much narrowed and in one of them the inci- 
sives presented curvatures. 

On examining sections of the chondro-costal articulations under the 
microscope, alterations quite comparable to those occurring in human rachitis 
were observed and are described by the writer in his paper. 

A second litter from the same parents seemed normal at first, but then 
showed insufficient development and died young, but the lesions of the 
skeleton were not so characteristic of rachitis. 

The writers draw from these observations the conclusion that the rab- 
bits had suffered from typical rachitis and, as the gestation and suckling 
periods had been normal and the animals had been kept under the most 
favourable conditions, while the digestive troubles had commenced only 
shortly before death, they attribute it to the thyroidectomy practised on 
the parent rabbits. 

It is consequently possible that a hereditary thyroid insufficiency may 
be a cause of rachitis. 

140 - Metabolism during Pregnancy and the Lactation Period. - dienes, dudwig 
, in Biockemsche Zeitschnft,Yol. 55, Part 1-2, pp. 124-133. Berlin, September 12,1913* 

A communication of the results of experiments on the metabolism 
taking place in a bitch during pregnancy and before and after the lactation 
period. The metabolism appears to decrease slightly in the middle of the 
term of pregnancy, while it increases considerably during the second half 
of the time. During lactation, it is much more active than during pregnancy. 
During the lactation period, the mother and young expend the same amount 
of energy per surface unit. With the cessation of lactation, the expenditure 
of energy rapidly decreases again. 

141 - The Digestion of Crude Fibre by Sheep and Pigs. — angerling, breisch, 

DosCHE and Arndt in Die ImdwiiischafUichm Versuchstcationen, V0I.83, Part III — 
pp., 181-210. Berlin, December 23, 1913, 

The authors experimented upon two wethers and two improved Meis- 
sen pigs, with “digested’' straw, young grass and wheat chaff. The 
“ dig^ted ” straw was prepared by boiling straw under, pressure in an 
alkaline liquid; it thus contains a less lignified crude fibre. In the wheat 
chafi the crude fibre was much lignified and permeated by encrusting 
matfe. In this latter respect grass occupied an intermediate position 
between “ digested ” straw and chaff. 

The arrangement of the experiment and the rations fed daily per head 
during the experiment are shown in Table I 

The additions of “ digested ’’ straw, grass and chaff to the basal iatibn 
were rnade in small quantities at the beginning of each period and only to- 
wards the end in the full, quantity. This was done in order to accustom the 
gradually to, the new food. ! Each period lasted ii days and .com- 
r^^ienced after a preparatory period of several days., Samples of the dung 
‘%the animals were collected daily, and examin^: at the end of the pefM. 

examination of the food and the dung .was carried out accordiig to i 
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Tabee I. 


Designation of feeding 

period 

Wethers 

Pigs 

■ ■ ' ' ■ ' , 

X. Basal ration , . 

700 grams meadow liay 100 

gms. gluten 250 gms. starch 
10 gms. Sfilt. ■ 

1000 gms. barley groats + 250 
gms. fish meal 4“ 10 gms, salt. 

2. Digested ** straw. 

700 gms. hay -f- 100 gms. gluten 
4-250 gms. starch ,4“ to gms. 

! salt 4" 'to 600 gms. ** diges- 
ted straw. 

1000 gms. barley groats 4" 250 
gms. fish meal 4- 10 gms. salt 

1 4*^P 8®®- digested** 

i straw. 

1 ' , 

3. .Grass * . • . . . 

! 350 gms, hay + 50 gms gluten 
4“ 125 jgms. starch 4- gms. 
salt 4" lip to 1500 gms. grass. 

1 500 gms. barley groats 4" ^ 0 ^ 

! gms. fish meal 4- np ^0 1500 

1 gms. grass. 

4. ’^eat chafi . . . 

700 gms. hay 100 gms. gluten 
.4-250 gms. starch 4- 10 
salt 4* wp ^0 250 gms. wheat 
chaff, - 

1 1000 gms. barley groats 4* 25*^ 

1 gms, fish meal -|- 10 gms. salt 
j up to 250 gms. wheat chaff. 

i- 

! ■ . ■ ' 


* III this period only half the basal ratiox was fed, as it was feared that without this |wec«ution 
the pigs would not consame the grass ; but this fear was found to be groundless. ; s 


Tabee'iI. 



Dry 

matter 

Organic 

matter 

Crude 

protein 

Nitrogen 

free 

extract 

i Fat 

j , ■ 

1 

j ■ Crude 

1 fibre 

i " • 

Pure 

pro^a 

Ash 


% 

% 

% 

% . 

f 0/ 

1 % 

% 

% 

1 % 





Un 

iw . 




Wethers . . 

72.65 

73.19 


72.23 

— 

77.27 

— 

55.20 

Bigs, . , . 

101.22 

88,85 

■ 

— 

63.75 


94.81 

■ 

— 

— 





Gr < iss . 





Wethers , . 

: 65.29 

^.77 

76.85 

i 6 yag 

66,93 

69.49 

74.05 

37.68 

Pigs . . . . 

49 - 5.8 

51.86 

I . 

52.05 

: 52.07 1 

84.35 

39.39 

47.32 

35.92 




Whe&t chK §, 





Wethers . , 

' 40.33 

1 - 
4^.93 

55.56 

51-54 


I. 

; 30.34 


1' .‘X 9 v 86 .' 

Pigs. . , . 

20.53 

22.95 

■ ; 

27.86 


,, — r 
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the methods adopted at the Mockem and Hohenheim (Germany) Experi- 
ment Stations. 

The average digestion coefficients for the three fodders experimented 
upon are given in Table II. 

It will be seen from the above, that the pigs digested* the crude fibre 
which was not or only slightly Kgnified better than the sheep, while the 
latter were able to utilize better the crude fibre more or less permeated with 
encrusting matter. The better utilization of the crude fibre, of “ digested '' 
straw by pigs depends partly upon the fact that, with the sheep some of 
the crude fibre of the basal ration ‘ escapes digestion. It can therefore 
hardly be stated that pigs are superior to ruminants in their, power of 
dissolving pure cellulose. ■ 

The pigs digested 39.39 per cent, of the cellulose of grass, but they were 
not able to attack that of wheat chafi, the reason of this difference being 
that the incrustations are less readily dissolved in the alimentary canal of 
pigs than in that of ruminants. The superiority of ruminants as regards 
the power of dissolving cellulose in young grass and in wheat chaff is very 
probably due to the finer division obtained by better mastication and 
to a more intense fermentation of the food in the digestive organs. 

Summarizing the results, it may be said that pigs are as capable as 
ruminants of dissolving pure crude fibre or that containing but little en- 
crusting matter, but lose this power in proportion as the encrustation 
or lignification of the crude fibre increases. 

142 - The Influenee of Butter-fat on Growth. — Osborne,^ x. b. and mendei.,: e. b, 
(Coanecticut Agr.-Exp. Station and Yale TJnivirsitj^) in The Journal of Biological Che- 
Voi. XVI, No. 3, pp. 433-43?. Baltimore, December 1913. 

In previous papers (i) the writers shov/ed that the substitution of unsai- 
ted butter for. part of the lard in a ‘'protein-free milk ” food (consisting 
of protein, starch, protein-free milk ” or its equivalent, and lard) would 
cause rats to grow normally even if previous malnutrition had arrested 
development. In the present investigations pure butter-fat was substi- 
tuted for butter in order to determine’ whether it contained the active 
prmciple. * 

The pure butter-fat was isolated from the butter by centrifuging the 
latter at 45^ C, for about an hotu*. At the end of that time the clear melted fat 
foOTWig layer in the flask was quite free from all impurities, 

the aqn#ons solution containing lactose, etc., and the solid matter present 
in the butter leaving collected below. The fat was pipetted off and introduced 
into the daily rations which were made up as follows : ^ 

Protein ... 18 per cent. 

' Stardi 26 , % 

« Protein-free milfe » . . , . 26 » » . - ^ ^ 

r Eard ^ .■ 10' " i» ' 

, Butter-fat,,*,'.’,. 

'''■''‘■'Ci)' Ses' No. txyi, B, Oct. 1913. ,, , 
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In every case normal growth was obtained on this diet and rats whose 
weights were decreasing on a protein-free milk '' food immediately re- 
covered. . „ 

As the pure butter fat contains no trace of nitrogen, phosphorus or 
ash, its efficiency in promoting growth cannot be attributed to the presence 
of nitrogen or phosphorus containing bodies such as lecithin, phosphatides* 
etc., nor to inorganic salts. Investigations as to the essential difference 
between butter-fat and lard are being pursued and include the comparative 
study of a number of other fats. 

X43 - The Nutritive Value of Potato Distiller’s Slop and of the Substances from 
which it is Made* — Voltz, Zttntz, Von der Heide and Kleust in LanAwivi ^ 
schaftliche JdhrhUcJieft Vol. 46, Part 5, pp. 681-832. Berlin, 1913- 
There being no reliable data on the nutritive value of potato distillers* 
slop in comparison to the substances from which it is derived, the writers 
started an exhaustive investigation into the subject. Already several 
experiments have been carried out, some being on the digestibility and 
fermentation of the food in the digestive organs and the others on the 
exchanges of gas taking place with this feed. The animals chosen for the 
former experiments were three wethers, and for the latter a 4-year-old steet* 
For the better carrying put of the experiments the writers prepared dried 
{M^tatoes and dried slop. The materials for the slpp consisted of 24^0 lbs. po- 
tatoes (Walthmarm variety) containing 18.5 per cent, of star^, 
malt and 0.661b. yeast. The mash was aEowed to ferment to i9 Balling, 
other food was prepared by cooking together to a pulp 2420 lbs. of potato^ 
(Walthmann) containing 18.5 per cent, of starch, no lbs. malt and 0.66 lb. 
yeast, and drying. 

The loss of energy that the materials underwent by being transformed 
into slop averaged 68.8 per cent., so that the slop contained 31,2 per cent, 
of the calories of the original materials. On analysis it was found that 
by the preparation of the slop, about one-third of the amides of thi^: 
original matter had been transformed into yeast protein. 

I, Experiments on Sheep. 

The experiments on the sheep were arranged as shown in Table I. 

By feeding potato starch (as a substitute for the loss of energy 
caused by fermentation) with slop, the writers wished to ascertain how 
chMges brought about by the preparation of the slop, especially in the 
nitx^enous nutritive matter, act upon the digestion. The only object of feed^ 

: l^;lils w^s to determine their nutritive value as a concentrated food. In 

ordier to deteri33hie whic^ caused the greatest feeling of thirst, an ac^ 
co^t was kept of the quahtiti^ of water taken and lost. The dung of the 
animals was always examined fresh. In order to corroborate the results of the 
experiments on wethers, the writers undertook some on rats also. All the : 
experiments were preceded by a preparatory period of 6 or 7 days. 

The results of the experiments gave the following the average 
values in the three basal ration periods : ' ■ 


Org£uiic matter 60% . Crude fibre . , J 67% 

Crude protein .... - 56 v . Nitrogen-fme extract , 59 » 

Cude fat 33 » Calories 56 r 
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Tabde I. 


Sheep 

No. 

Period . . 

Duration 

oi Period. 

1 

Days 1 

Average cosusumption 

of food per day 


1 I, Basal ration ......... 

8 

700 ^ams hay. 

< 

1 a. Slop + starch 

\ 

6 

700 gms. hay 4" 75*46 gms. slop 
4-198.4 gnis. potato starch. 

■( 

I. Basal ration ... . . . . . . 

8 

700 gms. hay. 

' 'I 

1 a. Potatoes - 4 - Jnalt-f- yeast . . . 

. 8 

700 gms. hay 4* (potatoes 

2 ■ ( 


4 “ * 4 “ ^y)* 

■ i 

i 3^ Slop 4“ starch . . . . . . . . 

8 

700 gms. hay 4“ 75*46 gms. slop 

■ 

f . . 


4^198.4 gms. potato. starch.' , 

' ...1 
- . 1 

, '4.'' Slip. . . . . . . . 

8 

700 gms. hay 4* 250 gms. slop. 

,• 1 

■{ 

■ ' I: Basal ration .... ..... 

■: 7 

700 gms. hay. 

\ 

1 2. Potatoes 4* i*aalt yeast , . . 

8 

700 gms. hay 4- 250 gms. (pota- 

3 < 


toes 4* malt 4" yeast). 

1 

1 3 . Slop 

8 

700 gms. luay 4^ 350 gms. sloj). 


4. Eentils 1 

8 . 

700 gms. hay 4- 250 gms. lehtils 


. The physiqilogical utilization value of hay was 45 per cent- and the 
examination of the dung showed approximately nitrogen equilibrium. 

digestive values agree with those previously obtained by the waters, 
The daily amount of water taken was 1:94 quarts per head and stood to the 
dry hiatter consumed as 3.4 : I. 

Thie two potato + malt + yeast periods compared with the basal ration 
periods showed a great depression of the percentages of digestion, of crude 
fibre and crude protein. These were respectivdy 24 per cent, and 14 
per cent., and were very probably a consequence of the very low protein 
content and^high soluble carbohydrate content of the ration. 

, For thevtnixture: potatoes + malt + yeast, the following digestion 
were' determined : 


Organic matter 
Crude pnoteih ^ . 


69% 

20 » 


Nitrc^en— free org. matter 
Calories . , . . . 


74 % 
67 s 


The i)h3rsioiogi^ litiBzatioa ya^ the jai^iire was 65 
of mtrogea by 1000 lhs.li5?i^weigirt was. 26.54 gccK. 
oiiofeof wister-t£^en.^as-:; 2 ^ 49 .,^paife;^';.Ii^darLd 4 a,y',a§ 4 ^s|to 9 #f;;^' . 





The two slop 4 * starch periods showed in comparison to the basal 
ration periods a lower digestion of the crude protein and crude fibre of the 
ration : 8.9 and 7.5 per cent, respectively. It follows that the nitrogenous 
nutritive substances were deeply rniodified by the preparation of the slop. 
The digestibility of the crude protein and crude fibre was, however, better 
here than in the potato. + malt + yeast periods, which the writers attri- 
bute to the former ration being a better medium for the intestinal flora 
than the latter. 

The digestibihty of the mixture slop 4- starch was the following : 


Organic matter, ........ 86 % Nitrogen-free org.' matter. * . . 91 % 

prude protein . . 27 » Calories 83 » 


The physiological utilization value of the mixture slop 4 " starch was 
70 per cent., aud was 5 per cent, higher than that of the mixture potatoes 4- 
malt + yeast. The nitrogen assimilation was 35.81 gins, per 1000 lbs. 
live-weight. The water taken up was 2.29 quarts per head and per day 
and stood in the ratio of 3 : i to the consumption of dry matter. 

The. two dop periods gave the following, digestion values:. . 


Or^nic matter. 84% Nitrogen-free organic matter . • 94% 

Crude protein ......... 61 » . Calories 84 » 


I^or the nitrogen-free extract a digestion value of 114 pet cent, tias 
found, which is to be attributed to the nitrogen-free extract of the hay ^ 
being more digestible when fed with slop than when fed alone. ' This fact, 
according to the writers, is less to be attributed to a specific action of the 
slop than to a better adaptation of the microflora in the alimentary canal 
consequent upon the preceding feedmg with hay. 

The physiological utilization of slop was 69 per cent, and the 
lation of nitrogen 2945 gms. per 1000 lbs. live-weight; The wafer takiei;l|p^ 
was 3.42 quarts per head and day and the ratio to the dry substance^ 
taken up was as 44 : I. 

The lentil period gave the following digestion values : 

Oigauic matter . . , ....... 85%. Crude fibre . 52 % 

Crude protdu 79 » Nitrogm-rfree extract . ..... 90 w ^ 

fat . 63 » Calories 84 » 


The physiological utilization value was 62 per cent, and the nitxogeh 
assimilated was 20,13 gms, per xooo lbs. live-weight per day. The wa^ 
taken up was 2.91 quarts and the ratio to the dry matter as 3.8 : x. ' ^ 

These digestion values agree nearly with those of beans. 

From the digestion experiments on fats the conclusion may be drawn i 
that the digestibility of the material for the preparation of slop is not infe- 
rior to the slop plus an isodynamic amount of potato starch tp replace 
loss by fermentation. The digestion values for lentils obtained hy 
experiment on rats were approximately the same as those obliiliM 
with sh^p. ' ' 



FSKDS* ANi> FEitBING 237 



The writers draw from these experiments the following conclusions : 


1 . The slop causes a greater sense of thirst than the materials from which 
it is prepared; this is chiefly due to its high content of potash salts. It is, 
however, possible that slop contains specific thirst-exciting substances. 

The addition of common salt as well as the dilution and neutralization 
of slop is not to be recommended. It should besides be fed warm rather, 
than cold. 

2. The nitrogenous nutritive matter of slop seems, notwithstanding its 
high protein content, to possess no higher nutritive effect than the nitro- 
genous foods rich in amides from which it is derived. From this it may be 
concluded that the amides of the feeds are to be included among the nitro- 
genous nutriments as well as proteins. 

3. The digestibility of slop is considerably greater than has been hitherto 
generally accepted. KeUner set the digestibility of' crude protein in slop at 
50 per cent, and that of the organic matter , at 58 per cent., while the experi- 
ments of the writers give the above values at 61 and 84 per cent, respec- 
tively. If the slop and the material from which it is derived are calc^a- 
ted according to Kellner's values for starch and digestible crude protefii, 
their value works out to is gd per cwt. for the material and to 7 
p^rcwt. for the amount of slop made out of i cwt. of the same material. ^Le 
cash value of the slop would thus be about one-third that of the material 
whence it was derived. But it has been shown that, chiefly through a low 
protein content of the ration, only .20 per cent, of the crude protein and 74 
per cent, of the nitrogen-free organic matter of the material are digested, 
while with feeds richer in protein; 51 per cent, of the protein of potatoes mid 
up to 90 per cent, of the nitrogen-free organic matter are digestible. If now 
these latter figures are introduced into the calculations instead of the former, 
the value of the material would be 2s 1.58^ per cwt. instead of is 9^. In 
this case the value of the slop would only be about one-quarter of that 
of the material from which it was made. It is thus seen that the ratio of 
value between the material and the resulting slop has a considerable range, 
tod that it depends to a great extent upon the composition of the ration. 
The writers cannot endorse the generally accepted opinion that the starch 
value of a food under var5dng conditions of feeding corresponds to tlie 
same nutritive value. 

IX, ' Expefiments^ with a ste^r. 

* The experiments made with a steer were arranged as follows: 

P«cio<J Daily <xwasumption of food 

Basal ration . . . , . . .... . . 17.6 lbs. of bay ' 

2p Potatoas Jnait 4- . ... . . . 15.4 lbs, of hay -f- 5.5 {potatoes 4- malt 4r 

\ •' ■ ' 'ye,ast).’ I,'''/;'"/': 

J 4"’^^^^' * ■ ♦ ‘ ' •'!' • ' .• ■■‘■'V* ■ ’15-4' lbs.of 'Imy. 4“: y54<€ gm„ slop 

gwis.', starch 
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Eacli experiment lasted 16 days and was commenced after a prepara- 
tory period of 8 days. On the first and last day of each period the animal 
was kept in a Regnanlt Reiset's respiratory calorimeter. The most impor- 
tant results of these experiments, which are to be continued, may be sum- 
marized as follows : In the utilization of the rations no great differences 
were observed between , the steer and the sheep. The nutritive matter 
was digested somewhat better by the steer, while the additions to the 
hay were better utilized by the sheep. From the respiratory experiments 
it was seen that the most insignificant changes in the composition of the 
food influenced the fermentation process in the paunch and consequently the 
results of the feeding. Also the quantity of the aromatic compounds that 
passed into the urine varied with the composition of the food. The writers 
conclude from this that the starch value of a food calculated according to 
Kellner can differ very much from the one found by a respitatory experi-* 
ment. The quantity of carbonic add evolved by the fermentation 
process in the intestines amounted often to upwards of one-third of all 
the carbonic add emitted by the animal, from which it may be inferred 
that the determination of the quantity of carbonic acid alone is no suxe ^ 
test of the metabolism of ruminants. 

t44 — Cklidui toheritafice in the Horse (i). — b. n. ( 4 mes, lowa) m 

Z^fschHfi j&f Indvktive' Absi(mm 4 n$s- und VerethuiigMfef Voi. tl, iTo. i-B. pp. 

November 1913. ■ ■ ^ 

Microscopic examination and simple chemical tests show that only 
two pigments are concerned in the coat colour of horses : l) red pigment 
distinct from the yellow ground pigment present in all colom*ed hairs; 
and 2) black pigment, which masks the red colour. Quantitative differ- 
ences occur with regard to the amount of pigment present, thus producing, 
the dilute colours. 

The writer suggests a new scheme of factors (see below) which differs, 
from that of most modem investigators in not attempting to arrange all ’ 
the colours as an epistatic and hypostatic series of simple factors. 

C = red pigmeat or yellow basic pigment, 

H sss black pigment. 

. B 5= a restriction factor, producing bay in presence of H. 

G ass grey ^ttem. 

R sss roan pattern^ 

, =a= dappling factor a 

; S asa wbite blaBe on forehead and ‘White legs. 

V, ,F ea piebald hud skewbald markings. 

k''*=ai'';crmmy yellow, mane 'and' taU 
I .ass'.diiution .factor. 

According to this scheme : Chestnut should contain C and might ,!i6: ' 
some cases also contain B and M; black contains C H and may have 1) in some: 
cases; contains CHI, with the possible addition 

(i) See No. 1355, B. Dec, 1913, {Ed.), 
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Cl, CBI, or C M I ; hay contains GHB ; brown contains CHBD ; gray contains 
CHGD or possibly C 6 d ; blue roan contains CHJR. ; and red roan contains 
CBl or CHBB. 

The writer discusses the scheme in reference to all available records 
— viz: Sturtevant’s, Wilson's and Anderson's tables, together with his 
own personal observations. , ' 

145 — A Cross involving Four Pairs of Mendelian Characters in Mice. — 

C. C. and Phillips, J. C. in The American Naturalist^ Vol.,XI/VII, No: 564, pp.76o-j?62., 

Lancaster, Pa., December 1913. * . 

The writers state that the experiments recorded in the above article 
were planned as a control to more detailed investigations being carried 
out at the Bussey Institution. The four pairs of characters in question were 
as follows : ■ 

^ = agouti, a « non agouti. 

B s= black, 6 = no black (brown). 

D s=3 density, d = diluteness. 

^ P == dark eye, p = pink eye. ' 

A wild grey mouse of the gametic formula A BDP was crossed with 
. ,4,/pink^ dilute brown mouse of the formula a bd p. The Fx generation 
all resembled the wild parent and were mated inter se, producing 1180 
individuals. These split up into 16 different groups and gave numbers in 
good accord with the expected.. 

Both when each allelomorphic pair is considered separately and when 
the results are taken as a whole, animals possessing dominant characters show 
a slight excess over the expected numbers, but this is not sufficient to sup- 
port any theory of coupling, and may be due to selectiye eliimnation, as the 
first observatious were made when the mice were already four weeks old. 

146 - Heredity and Regeneration of the Testis in Birds. — bond, c. j. in Journal 

of Genetics f Vol. 3, No. 2, pp. 131-139, plates IV and V, figs. 1-9. Cambridge, 

tember 1913. 

^ The writer performed orchectomy on fowls and pigeons and observed 
regeneration of the gamete-bearing tissue. Experiments were then carried 
: out to ascertain whether the gametes which are formed in this regenerated tis- 
sue re^mble in their hereditary characters the gametes which are formed by 
the origin^ gland before removal. In these experiments birds of known 
genetic composition were used and the cocks were mated w:ith the same 
■ hens thmughout the experiments. 

The offspring of a Blown Leghorn cockerel were of the same type b^ore 
and after castration, Those of a male Blue Chequer Eantail pigeon were 
identical in plitmage> but among the young hatched before castration none 
showed any feathers on the toes, whereas out of the 17 hatched after re- 
V ; generation of the testis 4 showed signs of feathered tarsi. A male Blacfc-ajidr 
Fantail pigeon mated with an A^i^aond-and-White sister pfotdfic^d 
VMfore castration, 10 young, of whici only one was whit^ After castra^oa 
. " '9^^' regeneration ' of ' the :t^teS''th^' same,',|^r, 'produced '34^;ybnng;/p^|^■nS‘^; 
■: , ,of;which7 were white.'' ' : 




It woiald therefore appear that the lyCghorn cockerel was homozygous in 
respect of colour, that is to say that only one kind of gamete was being pro- 
duced before castration. There is no reason then to expect that the increased ^ 
production of spermatozoa during regeneration of the testes would result 
in the production of gametes of a different kind. On the other hand it seems 
likely that in a sex gland where gametes of different factorial composition 
are being produced, the temporarily arrested and subsequently increased cell 
division might result in a different rate or order of production of the different 
kinds of gametes being formed in that particular organ. 

The writer suggests further experiments on the removal and regenera- 
tion of the sexual glands of fowls of both sexes which are known to be produ- 
cing gametes of two kinds only. With confirnaation of his results, he consi- ; 
ders that a detailed study of the changes in cell division during regeneration 
of the sperm mother-cells may throw much light on certain results in breeding , 
which seem to be inconsistent with Mendelian expectation. Many apparent : 
anomalies may owe their existence to some change in the rate of repro- 
duction of gametes of different kinds in that particular sex gland. 

Z47 -- On the Zygotic Oonstitatlon o! Dominant and Recessive Whites in the 
Sllkworniy Bombyx iJiOtl D. — Tovasia, X. aad Mori, S. in Zeit$chrifi fUr iHduk- 
iive Ab^dmmmgs- und VsferhungsMre^ V'ol/: iQ, No* 3, PP- 23 !^- 24 i. Bertm, July 19x4* 
Earlier researches of one of tl^e writers (j) led him to Conclude that 
must be two kinds of white silkworms, one dominant and the other ' 
cessive to coloured breeds. In order to investigate the matter further, a 
cross was made in the spring of 1911 between females of the Japanese di- 
v.oltine white. (Yamato-nishiki) and males of the European white (sinablanc), 
both of them being white cocooners sometimes faintly shaded with greenish 
yellow, and breeding true to type* Nine matings gave 3 344 cocoons, all 
white but showing a variation of shading up to light greenish jitke 

the parents. This Fj generation was divided into nine classes accordihi^d - 
shading, and moths derived from each class were paired inter se» The Fg 
generation consisted of 17 661 individuals, and in every class whites and ;;, 
yellows appeared in the ratio of 13- white to 3 yellow. These result^ : ' 
In^cate that two pairs of Menddian characters are involved, 
presence and absence of a colour-inhibiting factor, and Yy presence and 
ab^ce of yellow colour, and that the parents were SSyy and ssyy res^ 
.p^tivdy..^ 

The writers point out that with this scheme five different kinds of white > 
individuals may be obtained, indistinguishable by their outward appearance, ; 
viz. SSYY^ SSyy, ssyy, SSYy, Ssyy, and that this may account for the 
rath^ cqnfficting resitlts previously obtained in, certain silkworm crosses*; 

' , ' ■ 

: V , ;; ■ ' ■■ - . : ,, ;;:; J 

(i) TbyAMA, K. On Uae vaiyittg dominance of certain white breeds of the ^ 

Bombyx mon n. — Z^itschr /. tnduMim Absi- w, Veferbungslehre, Vol. 7, 191s." ' ^ ’ 

■Id., O n certain diaracteristics of the silkworm which are apparently,' 

Biolog. CmiraJblMt, Voi. 32, 1912. . 



horses, asses a^x> MXJEES ■ , ,241 


148 - Non Disjnactiott of the Sex Chromosomesof DrosopW/a.— BiiiDGEs,c.B. 

(Columbia Uttiversity), in The Journal of Experimental ZocHo^, Vol. 5, No. 4, pp.587-603. 

Philadelphia, November 1913. 

Dttrmg the course of his bteechng experimentsonI)7dso;^M<*, the writer 
repeatedly met with a certaih kind of exception to the ordinary rules of 
sex-Emited inheritance, wMch led him to conclude that, with some female 
parents non-disjunction ocoirred in a certain percentage of the matura- 
tions, i. 0, ova were formed which contained two sex-chromosoines instead 
of the normal one, while other corresponding ova contained, no sex-chromo- 
some. He discusses the appEcation of partial sex-Emdted inheritance to 
these cases and shows that the hypothesis does not fit his results. 

149 - Comparative Digestion Experiments on Equidae, — Frank, 0. in 

AfcUv^ Vol. 3, Half - vol. 2, pp. 363:596. Berlin, 1913. 

The writer conducted a series of digestion experiments, at the begin- 
ing of the year 1913, at the Agricultural Institute of the University of 
Hafle ;a. HI, with the object of ascertainmg whether a difEerent power of 
utilizing food esdsted in horses, asses and their hybrids. The animals 
used were a gelding and a mare, a jack and a female ass, two mules 
(a gelding and a female) and two hinnies (a gelding and a female). 

The mare was of the MongoEan breed, while the gelding possessed 
much Belgian blood. The writer purposely selected two distant breeds 
of horses in Order to ascertain incidentaEy how the extreme country and 
' improved breeds behaved as to the utilization of food.. The other groups 
could be considered as nearly uniform. 

In order to simpEfy matters, the food used consisted only of hay and 
bats, and they were fed mixed. Their chemical composition was the 
following : 




5 

u 

i 8 

' 

Nitrogen 

; 1 

1. ' 

' 1 
. 0 

Crude fat 

. Crude fibre 

ll 




% 

% 1 


% 

% 

: % 

% 



84.28 

86.255 

1.20 

2.015 

7*50 

12. 

1.49 

28.76 

10.865 

40*«4 

56.675 

6.29 

2.65 





The daily ratiohs at first were lO lbs. hay and 10 lbs. oats per 1000 lbs, 
’ liveTweight. It'sobn appeared, however, that this was too.much and only so 
: ■ m given to each .animal as it could eat. Water was provided ai Ui: 
.|i8ach experiment lasted ro days iaind ^as: preceded by a . preparatory peri^ 
During the 10 days the excrement of each of the anitnafe was 
and one-thou$andtib of it weighed and examined. . The amii^ 
wore kept in a stable which allowed of a perfect coHectioh bf the ,excf^ 
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ment. In the determination of the nutritive matter the following methods 
were followed : 

Dry matter ; by fBffereace in the esiccator. 

Ash : by ignition. 

Nitrogen and crude protein : by Kjeldahl’s metliod. 

Crude fat : by SosMet’s » 

Crude fibre : by Holdefleiss* » 

. , Nitrogen-free extract : Indirectly by difference. 


The digestion coefficients for the several animals are '^ven in the fol- 
lowing table. 



, 

Dry matter 

Crude protein 

Crude fet 

Crude fibre 

1 ■ 

fKe ertmct 


% 

% 

% 

% 

% 

% 

Jacfe , , , , . , . , . . . 

63.04 

65,01 

39-35 

39.56 

34.32 

76.10 

Sfie ass , • 

67.53 

66,41 

4909 

49.05 

20.42 

SOias 

Hiimy gelding 

7 ? -73 i 

73-50 

51.12 i 

46.53 

37.90 

85-54 V 

Hinny mare ........ 

66.o<> 

66.57 

61.79 

46.16 

32.20 i 

77.42 

Gelding 

6a.32 I 

71.08 

34*51 

37,82 

28.81 

74*59 

Mare . , . : , ♦ . . . .1 

67. xo 

70-73 

42-39 

45.46 

31.04 

79-79 

Mute gelding j 

64.04 

66.47 

39-30 

43-48 

39.71 

75.87 

Mule mare i 

" ' , i 

63.00 

■ 

58.87 

39.78 

49,06 

35-53 

76,83 


From the above it appears that there are notable differences in the uti- , 
Kzation of food among the various animus. Among the horses, the mare, be^ 
longing to a thrifty country, breed, digested the food, with the exception of 
crude protein, better than the gelding belon^ng to an exacting breed. 
The latter was distinguished by a high utilization of crude protein, in which f 
it was surpassed only by the hinny gelding. In the utilization of crude fibre> : 
cirude iat and nittogen-firee extract the mules and hinnies were supeSpr 
to the gelding and inferior to the mare. 

Tfe experiment justified the conclusion that thrifty breeds of horses can ■ 
mules. The statement of Sanson that mules ; 
are less than horses, because they can utilize raw protein bett®, is 

not borne out by these experiments, . , 

The writer has also calculated how much food each animal to A ^ 
per unit of surface, and found that the opinion that the smaller 
the greater the energy it requires to keep up its vital processes, iWijSt 
firmed,' ' -j' ./-r’/r 





243 


150 The South Oldenburg Horse and the leonomie Conditions of its District. 

Burmesxbr, Harald in KUhn-Archiv^ Vol. 3, Half— Vol. 2, pp. 397 - 505 . Ber- 
lin, 1913. 

This work contains exhaustive data on the soil, water, and climate of 
South Oldenburg, as well as on the density of population, utilization 
of soil, and conditions of proprietorship and of means of communication. 
It treats then of the general development of horse breeding from its 
commencement down to the present time and of the ancestry of the 
breed itself. In the last section of the. work the writer discusses the de- 
velopment of the breed with the aid of measurements carried out on 615 
breeding animals. 


151 - Colour in Shorthorn Cattle (i). — Wentworth, E. N. (Ames, Iowa), in Th ' 
American Breeders* Magazine, Vol. IV, No. 4, pp. 202-208. Washington, December 1913. . 
The hypothes5is that roan cattle are the simple heterozygotes of a red 
and white cross has been shown to be only very approximately verified 
. by the breeding records of Shorthorns. The writer suggests that two Mende- 
lian factors are involved instead of one, m. Rr, presence and absence of 
red pigmentation, and Pp, presence and absence of roan '‘pattern” or 
, arrangement of hairs. 

y The records of the Iowa State College Herd show that individuals 
which must have been pure homozygous reds, RRpp, and homozygous whites 
of the constitution nPP, when mated together gave an Fj generation all 
roan and an generation made up of : 

36 roan, II red, 17 white (9: 3:4 ratio); 

while roans, which from their records were apparently of the two types 
and fir PP, gave the following results : 


RRPp bred inter se gave 10 roan 4 red 

ErPP » », » 8 » 2 white 

RRPp X RrPP » 8 roans 

k; RRPp X RfPi> » 3 » r red 

'H.: . RrPP X » » 4 » 2 white, , 

' " The writer then discusses the white markings found on both red and 
- roan animals, and considers that these are quite distinct from the roan 


''According to the above scheme of inheritance, and if reds and red-and- 
^hites axe grouped together in one class, then reds mated to reds can 
hevk produce roans, and whites to whites can only produce whites. 

, The wriiet has gathered breeding records together from various sources 
‘arid tabulates them, but the lattk show ^rious discrepancies with the 
expected restdts. On following up a large number of the discordant ca^, 
however, he has been able to prove that they were wrongly classed m the 
: .records, and, it tfeeforeseemslikely that the other discordant cases may 
y'V%e due to 'similar errors.:'" '' T 




{i) See No. 525, Marcb 1912. 
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152 - The Infludiiee of Feeds on the Quantity and Fat and Baeterial Content of 


Uilk. — Exxcas, J. E. in U Industrie LuitUre^ Year 38, No. 47, PP- 752-761. Paris, 
November 23, 1913. 

The writer conducted a feeding experiment on 21 cows of equal milk 
yield, with the object of determining by comparison the influence of moist 
and dry feeding on the quantity, fat content and bacteria of the milk. 
Earthnut cake, wet and dry, and mangolds, whole and sliced, were fed. 
The daily ration, which was the same for all the animals, consisted of 99 lbs. 
niangolds, 6.6 lbs. chaff, ii lbs. lucerne hay, 3.3 lbs. maize gluten, 3.3 lbs. 
earthnut cake and 3.3 lbs. wheat bran. • 

The experiment was divided into a preparatory and a transition period, 
then the experiment proper and lastly a dosing period, and the cows were 
divided into three groups. 

The cake and mangolds were fed as follows ; 


Preparatoiy period; 14 days 


Transition period: 8 days. 


Experiment proper: 30 < 3 ays 


Closing period ; 14 days 

The feeds were weighed daily, separatdy for each group and at the 
same time, immediately after each milking, whidi also was done at the 
same time, the milk and fat yield of each cow were determined, add 
seven times during the whole experiment a sample of milk Was taken in the 
morning and in the evening under aseptic, conditions, from each group, and 
examined as to ite content in bacteria. The cows averaged iioo lbs, in 
weight and were all kept imthe same stable. 

The result was that the performance of the three groups did not dif- 
fer sensibly from each other in milk yield and fat content during the whole 
m^ieriment, ^ 

in the bact^al content no striking difference was observed in the 
milk of the three ^ups. It seemed, however, that the moist feeds weie , 
sornewhat more favourable to the developmeutof the milk flora than the 
dry'feeds- 

The writer concludes that vnth the exception of a sHghtly higher infl^ 
yield from the groups fed on whole mangolds, feeding wet pr dry had next ’ 
to no influence on the quantiy of the milk and on its fat or .bactei*^ 
content. ' '■'•'I. 
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153 - The Zaekel Sheep in Bosnia and Herzegovina (iI.—Mehmedbasic, mahmut 
in Mitteilm^en d^er landmirUchaftUchen Lehrkameln der K. K. Hochscluie fH^r Bodm- 
hiUur in Wien, Vol. 2, Part 2, pp. 307-330. Vienna, November 29, 1913. , 

This paper is a very exhaustive study on the breeding of Zackel sheep ’ 
in the districts of Gacko, Stolac and Travnik in Bosnia-Herzegovina. It . 
contains data on the natural conditions .of production of the land, on the 
outer conformation of the body and on the skull,- on the fleece and on the 
wool of these sheep, on the manner of breeding them and utilizing them 
(wool, milk, flesh) and also on the economic importance of the flocks. As . 
an appendix to the paper the writer gives in six tables the measurements 
of the skeleton and of the wool made on 60 animals. He concludes that 
there are three breeds of Zackel sheep, the chief exterior distinctions of which 
are the weight of the horns and the length of the wool. The heaviest horns 
and the longest wool are found in the Vlasic (Travnik) sheep and the light- . 
est hprns and shortest wool in the Stolac flocks, while the Gadko sheep are 
intermediate. For the improvement of the breeds he recommends selection 
and pure breedmg. 

154 - Pig Fattening Experiments with Manioc Roots {2). — frateus, j. e. and 

Molhaut, a, in Laitene et &levage, Year 8, No ii,pp. 81-88. Eouvain, November 1913. 

The writers carried out for the Ministry of the Colonies two fattening 
experiments with manioc in order to test its value as food for pigs. / 
Experiment I was made on a lot of 5 pigs and Experiment II oh two lots 
: ofSeach. The animals of loti were of the local breed. Thoseoflot 2 were 
crosses of the local breed and Yorkshires. Eotjcousisted of pigs of the im- 
proved local breed. In lot i the pigs were full grown and in the other two 
lots they were still growing. The rations for lot i* were composed of ma- 
nioc and poUaxds in equal qumitities and some mangold slices and meat meal. 
Eots 2 and 3 were fed manioc and pollards in equal parts and skimmed milk. 
As much manioc and pollard mixture was fed as the animals could eat. The 
sJdmmed milk was given throughout the whole experiment in nearly the 
‘ ;,ptme quantity. The animals were fed morning and evening, mA. the food 
for each lot was weighed daily. 

. ■ The Experiment on lot i lasted 77 da3rs and on lots 2 and 3; 58 days. 
The preliminary periods were 28 and 19 da3rs respectively. As thepigs of 
the Ihst two lots accustomed themselves , from^ the beginning to the new 
food, the preparatory period, was shortened, The pigs of lot 1 up to the 
38th day of the experiment were fed manioc ^ raw meal mixed with the 
; other food, but as. their appetite soon diminished the cassava roots were 
: Steeped in water for 24 hours and then boiled and mashed to a pulp ' 

: : before being fed. After this change the appetite of this lot kept normal 
andonly diminished gradually towards the clo^ of the experiment . During, 

. the experiment they xeceived an average of 4.44 lbs. manioc, 4.44 , lbs. 

, pollards, 3.52 IbSi mangolds and *0.40 lb. meat meal, 

t' (i) See Ori^nal Article, May ■ : 

: (2) See No. 1173,5.001.1913, , \ 
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Ivots 2 and 3 were fed manioc reduced to pulp from the beginning ; their 
appetite kept good all the time, only diminishing towards the end, Lot 2 
were fed 3.25 lbs. of manioc, 3.25 lbs. of pollards ii lbs. of skimmed milk 
per head per day and the pigs of lot 3, 2.70 lbs. of manioc, 2.70 lbs, of 
pollards and ii lbs. of skinamed milk. 

The results of the experiment were that all the animals were well 
fattened and some very well. Their flesh was savoury and had good keeping 
qualities ; the fat was white and firm. The daily increases in live weight 
per head were : in lot i, 1.303 lbs., in lot 2, 1.478 lbs. and in lot 3, 1.374 lbs. 

155 - Reciprocal Crosses between Reeves’ Pheasant and the Common Ring- 
neck Pheasant Producing Unlike Hybrids.— Phillips, j. c, in The Amemm 

. Naturalist^ Yol XL VII, No. 563, pp. 701-704. Lancaster, Pa., November 1913. 

In reciprocal crosses between Syrmaticus mvesi and Phasiams tor-^ 
qmtus, two types of male hybrid were obtained according to the nature 
of the cross* The appearance of these two types is described. 

156 - AotinomyOOSis in Carp. - Plehn, M in Allgemme Fisckerei^Zeitimg^ 'Ym 

No, 24, pp. 624-625 . Munich, December 15, 1913. > > 

According to the ihve^gations of the writer, this disease, which was 

first observed in goldfish, and is due to an Actinmym, also attacks carp (i). 

In the latter case, it progresses very slowly aud it is some years before 
the function of the aSected organ is hindered. If the fish is but ^ghtly 
infested, its health does not sufier. In dissecting, macroscopic changes are 
only visible when the fish is entirely infested by the fungus; the microscope, 
however, reveals the initial stages of the disease. The parasite usually 
occurs in the peritonaeum, which, when the disease is far advanced, becomes 
inflamed and is seen to be thickened. This thickening is due to an abnor- 
mal deposit of fat in the peritonaeum. Often a similar fat deposit' is 
also found in the lobes of the liver, and in the membrane coveriug 
kidneys and air-bladder. The accumulation of fat in an organ can proc^ 
so far as to make the fish quite dull and lethargic, and liable to die 
from the slightest injury. The fungus is probably taken up with 
vegetable food. The only known method of controlling this disease is 
the elimination from the breeding stock of all, fish which have become 
abnormally fat upon a moderate diet. The consumption of fish afiected-: 
by actinomycosis is not attended with any danger to mankind. 

m- Hew BaeHeei Dibbling Machine (German Patent No. 552166). Brntpri 

, ; \ f4r Zuckenahenbau, Y^r 20, No, 24, p. 387. Berlin, December 31, 1913. 

This beet-seed dibble consists of a frame mounted on wheels bearii^g a 
seed hopper {&) the bottom of which is formed by a plate («) with an , 
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ture {/) through which the seed falls. At a short distance above this aper^ 
ture a block {b) is situated and between this block and the bottom of the 
hopper a distributing slide is driven backwards and forwards. In the slide 
there are two openings {d) so arranged that they alternately drop the seeds 
at certain intervals through a funnel (^) into the furrow opened, by the ad- 
justable share (/). ' 



New beet-seed dibbling machine. 


15S - Trials of Milking Machines in England liHB). -- MUMmgm de$ Ver- 

handes landwirtschaftl. Maschinen Pr. ftmgS’Anstalten^ Year 7, Part 4^ pp. 129-153. 
Berlin, 1913. 

In 1913 the Royal Agricultural Society of England organized a compe- 
tition for milking machines in connection with the Show held at Bristol (i). 
The trials of the machines took place in April before the opening of the 
Show : the reports upon them are now printed. They , ihdude ; i) The 
report of the organizers. 2) The judges' report. 3) A report upon the milk 
samples from a bacteriological and chemical point or view. 

The trials, for which the Royal Agricultural Society had offered gold 
and ^ver medals and prizes in money, were held at Grange Hill farm, 
Bishop Auckland, Durham. 

The organizers' report contains the conditions of the trials and the spe- 
cial arrangements that had to be made owing to the great number of entries. 
The judges' report gives some introductory data, followed by short descrip- 
tions of the various machines and of the results obtained with them. 

The ten following machines were tried : 

. I. Mjolkningstnaskin Omega, Elen, Sweden. 

2. G. Bartram & Son, Melbourne, Australia. ; ‘ ; 

, 3.' Vaccar I4:d, I^ndon., 

Eawrence Kenedy I^td., Glasgow. 

' See No. 1,064, B. Sept. 1913,, 
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5. Max Meikmaschinen Ges., Kopenhagen. 

6. 1 . & R. Wallace, Castle Douglas, Scotland. 

7. Gane Milking Machine Co., Auckland, New Zealand. 

k Nyeboe & Nissen, Kopenhagen. 

. 9. Jens Nidsen, Kopenhagen.. 

10 Manus Milkitig Machine Co., Norrkoping, Sweden. 

“'The cows used for the. trials, which lasted only six days, had not been 
milked with niachines for two years. They did not suffer any injury from 
the trials. 

The following are some comparative data on the results obtained with 
the Omega machine (First Prize) and with another competing machine. 
The two machines were tried on the same four cows. The following data 
refer only to the morning milking : 

Omega Other 

machine machine 

Average quantity of milk obtained per cow. . . , 19.35 lbs. 

Average strippings per cow 1.13 » 

Duration of milking, including time for fitting on 

apparatus. . ... . ... . . 6.75 min. 

The next are the results obtained with a Vaccar machine {Second Prize) 
from a notoriously hard milker : \ 

Vaccar Other 

machine machine 

Quantity of milk machine^milked ........ 18.19 lbs. 17-94 lbs. 

Strippings ■ obtained by machine ......... 2.72 » 5.23 » 

Duration of milking ii min. 13 rhin. 

With the Manus machine the average per cow of the morning and 
evening milking was 31.5 lbs. and 2.99 lbs. strippings, and the timfe 
employed ii minutes. 

The Wallace machine is distinguished by its specially complete milking. 

The third report deals , with the bacteriology and chemistry of the milk 
samples and includes data on the keeping qualities of the samples and oU 
their bactmal contents. 

The repoii: concludes with some hints for the makers of milking 
machines.' ■ : 

159 "^ Kw Oimm {Atistiian. Patent No. 59977). — 

Year 63, No. 83, p. 944. Vienna, Octol^ 15, 1913. 

( F%s. I to;4 show this chum, in which the axis of rotation is at right 
angles to the axis of the chum itself, and which is provided with a ;butter- 
worker. The. butter-working apparatus is mounted in a frame which can be 
put intb.the ctiuru at right angles to its axis of rotation, so that the tylhi- 
ders of the butter-worker run paralld to the axis of the churn, whidi i? 
shown in c ; a h its cover, and b the rotating beater. The bl ; 

the butter-worker, e, are mounted in the frame d, which can be slipped 


16.54 lbs* 
1-37 » 

ro.5 min. 




over the counter beaters /. The cyKnders catch into each other by the 
geared wheels h, and may be worked by the crack handle g. As soon as the 
butter is made and the buttermilk drained off > the chum is so disposed that 
its axis and consequently the axis of the butter worked are horizontal. 
On turning the handle g, the butter that has fallen on the worker is 
squeezed through between the cylinders and worked. Then the chum is 
swung round i8o degrees in the direction shown by the arrow i,. and the 
butter which had fallen through. the cylinders at the first working and had 
collected on the side of the chum,, is again worked by turning the crank 
handle in the opposite direction ; this operation can be repeated as often as 
may be judged necessary. 
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i6o - Trial of a Refrigerating Installation,— R ezek^Ju der imdwitu 

schaftUchen Lehfkamdn der K. K. Hockschule fuf Bpdenkultur in Wien, Vol, 2, Part i, 

pp. i-i 6. Vienna, August 25 1913. 

The trial of the whole refrigerating plant was carried out between May 
12 and 19, inclusive, in the experiment-laboratory of the testing station 
for agricultural machines and implements of the College of Agriculture in 
Vienna. 

The wtiter begins by a detailed description of this refrigerating plant 
and of its working. Tt is a steam refrigerator using sulphur dioxide and built 



R ?frigeratbf,, — Blevatiou and plau. 


cWeSy fot cooHng purposes in dairies. The accompanying figures show the 
chief feature of the ice machine, consisting of the compressor (I), the cpn- 
> #aser andthe evaj^^ (III), which in this case is built in the ice ge- " 
neratorj. 0 is not to be used for making ice, but for direct 

cooShg ^ coil can be converted into a milk 

cwler over which tlie tmlk, without coming into contact with the sulphur 
dioxide, trickles along the coil containing the evaporating diomde^;; 
Tastly, if the atmosphere of a milk room has to be cooled, the evaj^ratihg 
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coil is converted with a set of mostly cast iron ribbed pipes suspended 
from the ceiling of the chamber to be cooled. - 

The price of the refrigerator with ice generator aniounts to £216 los, 
and with milk cooler to £208. . 

The w’riter then describes the experiments and their results, , which are 
collected into tables. At first experiments were conducted during w^hich the. 
production of cold by the. cooling plant was ascertained by means of brine in 
the ice generator. Then experiments were made as to; its suitability for 
the production of ice and for the direct cooling of milk. 

Tastly the writer illustrates the economic aspect of the above plant by 
the following table, which contains the most important data resulting from 
the trial. 


Work done 

Date 

by macliine, including a 

loss by « p 

transmission belUng 2 § 

by machine without ^ 

loss by ge 

transmission belting 

Consumption of water for cooling 
at temperature given 

in . . 

brackets 

Performance in calories, 
per hour 

(«) m ic) , 

per HP 
per HP trans- 
mitted 

Total of 

to 

motor comprea 

sor 

Cooling of the brine of 
the ice generator 

12.V.19I1 

2.57 

2.42 

Utres 

' 881 
(io.7®C) 

5000 

1946 

2066 

within the limits of **— 
2© to — 5O C. 

I3.V.I91I 

2.45 

2.36 

860 

(I0.S6«C) 

5164 

2108 

2188 

Production of ice from 
water at 12.4* C. 

19.V.19II 

2.26 

2.14 

900 

(ii.45*C) 

2891 

1277 

1350 

Cooling of a liquid by 

12.V.I9II 

3.6r ‘ 

3-49 

866 

(I0.53»C) 

11714 

3245 

3356 

trickling over cooler. 

'7 

i3.V.i9ii| 

3-X2 

3.03 

886 

(17.72*9 

9607 

3079 

3170 


x6i - Tfial of a Pump for Iiiquid Manure^ (nth Report of the station for the 
. Testing of Agri culttiral Machines , and Implements at Hanover) . - Nachxwbh, A^ in 
MUtHlungm de$ V^dmd^ UmdiMrtsifff^dftl Maschin^PHifmgs^AnsidtUn^ 7 > 

, pp. 92-98.' Berlin, ’.'1913^; ' :■ 

the' Spring' of i9ii;'onfe of th^e';pU3aap6v for liquid manure 
#^he Sanover'-Machine-testing'-Sfeticm; -smcethenit has beeuu^3';bli'%h^'''. 
<SWffifig)en estate, near Hanover and subjeoted to along trial of 
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Eiquid-maiiure pump. — Vertical section. 


The pthiipj the det^s of which are protected by patents, is built ^ith 
tte object of combining the greatest simplicity and deviation yrith the 
uniform performance* Thanks to its large valve openings and amj0e pil^r 
choking is rend^d im^ i , dialled 

the pump, the vertical section of which is shown in the accompftnybrgfigure.^? 


AOJRICXJtTUKAI, MACHINERY AND IMPI^EMENtS 253 


The writer gives the prices of these pumps according to the heights 
at which they deliver the liquid and he mentions also a series of portable 
pumps built on this system and worked by hand or power. The final 
verdict is to the efiect that the pump can be described as useful, practical, 
and durable. It does not choke and performs its work well for a length 
of time. V , 

162 - Review of Patents, 

Manure Spreaders. 

266 808 (Germany). Attacliment with distributing wheel applicable to manure carts. 

268908 (Germany). Artificial manure spreader with oscillating hopper bottom. 

60796 (Hungary). Manure spreader. 

61 775 (Austria). M^ure spreader. 

255 883 (Belgium). Manure distributor. 

460 888 (France), isianure distributor. 

62 501 (Switzerland). . liquid manure distributor. 

Sowing machines. 

268 765 (Germany). Drill. 

269 133 (Geranany). Furrow-press for drills. 

268 077 (Germany). Potato planter with bearing wheels transformed into planting wheels. 
268 797 (Germany), Potato planter with hopper mid separate funnel shaped receiver into 
which the potatoes fall and from which they are taken out by a series of clutches. 

62 462 (Austria). Potato planter with shear-like clutches on planting wheel. , 
s‘ 56 365 (Belgium), Potato planter. . 

60 745 (Hungary). Combined drill and hoe. 

^1225 (Hungary). Hand sower. 

61 345 (Hungary), Sowing wheel for sowing machines. 

61 516 (Hungary). Steering gear for sowing machines. .. 

60 795 (Hungary). Device for emptying the hoppers of drills. 

460 569 (France). Device for changing the speed for sowing machines. 

16 408 (England). Potato planter. 

Mowing and harvesting machines. 

62 368 (Austria), Steering gear for vehicles, especially mowers. 

61 1^4 (Hungary). Mower. 

, 254 (Belgium). Mower with reaping attachment: 

255 998 (Belgium). Improvementin mowers. 
t o8q 397 (United States). Windrower attachment for mowers. 

460 958 (France). Windrower attachment for mowers. 

460 998 (France). Heaper with reversible motion. 

460 535 (France). Improvement in reapers. \ 

24 872 (England). Harvesting machine. 

, 62074 (Switzerland). Motor mower. 

63035 (Switzerland)'. Mower. 

Root lifters. 

268766 (Germany). Beet lifter with clutches consisting of forked levers on revolving disks. 
62 071 (Austria), Hand beet lifter, 

62209 (At|,^tm). Potato-lifter, ; , ; 

' Two-row 'beet lifter-, , ■ 

6i^!26^"{instria). Potato' niter.' ■ 

62 534 (Austria). Beet lifter. - - 
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62 860 (Austria). Throw wheel for potato-lifters. . 

60 571 (Hungary). Potato lifter. 

S55 501 (Belgimn). Potato lifter. 

255 456 (Belgium). Beet Bfter. 

22 685 (England). Potato digger. ‘ , 

Threshing nmcUnes. ' ; 

61 906 (Austria). Thresher with straw press. 

62’859 (Austria). Attachment for removing chaff and short straw from thresher. 
60857 (Hungary). ' Thresher elevator with guided motion. 

255 223 (Belgium). Combined thresher and winnower. 

129124 (Italy). Bean thresher. ' , 


163 - Fowl House lot 80 or 100 Fowls* — Beilage sw Ilkistmrten Lmdwirtschaftlkhen 
Zeitmg, Year 33, No. 98, pp. 220-221. Berlin, December 6, 1913. 

The annexed figures show the details of a fowl house for a hundred 
head of small poultry or eighty of larger birds. This fowl house was 
designed by the Chamber of Agriculture of the Duchy of Oldenburg and 
cost between £ 28 and i 36. The outer walls are of reinforced clay (i), 
and the roof of ruberoid. 

The entrance is on the south side; it leads into, the day-quarters, of 
the poultry, which occupy moer than half of the total space of the building ; 
the rest is taken up by a large , roosting space and By two smaller rooms 
for the laying and sitting hens, containing also nests and brood boxes. 
The nests are placed in rows above each other and are easily reached by 
ladders. The brood boxes are on a level with thA ground and adjoin 
a part of the floor set apart for the chickens. The average height of the 
building is about 6 feet; 


(i) ^ No. 832, B. I&y ,191a. 


(W), 
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164 - Faming on the Share System and Monograph of -a Large Estate worked 
on this System during the period from 1891 to 1910. — jen.vx, B- Stmts - mi 
SozialwissemchaftUcM ForscUmgetiy Part 171, pp. XVIII 346 Munich and I^eipzig, 1913. 

The share system or metayage is a form of farming according to which 
the landowner provides the metayer with, a certain extent, of land for hifid 
to cultivate (under his direction and control) and receives in exchange a cer- 
tain proportion of the gross produce. It diSers from simple farming with 
payment of rent in kind, in that the quantity of produce in kind delivered 
by the cultivator of the land to the owner is not afixed and absolute quantity, 
but a fraction of the gross produce, as it is produced by the land itself. 
On the other hand the metayer farmer must supply all the labour required 
from the beginning to the end of the cycle of production, fcr the pa3rmeht 
of a part of the produce for some special work can not be called metayage. 
The writer distinguishes three kinds of metayage : i) The whole farm me- ; 
tayage ; 2) Plot metayage ; 3) habour metayage (“corvee*' farming). These ; 
three varieties have in common the characteristic of metayage, namely 
the proportional division of the gross produce and consequentiy of the pro- 
fits, as well as the risks and losses, between both parties; where they differ ' 
is in the greater or lesser completeness and independence of the farmer, 
in the demands upon the work and initiative of the owner, and in the share 
of working capital which each puts into the concern. 

The share system of farming, which dates back to the most remote 
times (it was practised in Babylon, India, Egypt, Rome) is at present chiefly 
found in Italy, France, Russia, Rumania and in the South of the United 
States of America. The localities most favourable for this system are 
determined by social, climatic and economic conditions. It seems feo^ 
suitable : i) Where the contrasts in the distribution of landed property 
are more marked and where the lack of a prosperous class of peasants is i 
more complete, 2) Where it is more difficult to secure sufficient good agri- 
cultural labour or where a number of very small landowners strongly' 
attached to the locality and not possessing sufficient land for their wants, 
obje^ to workmg for wages. 3) ^^ere the products of the farm are mostly 
; pmsumedia thefarmits^. 4) Where on tixe one hand an extensive agri- 
eultuxe is carried on according to routine and on the other hand certain' I 
crops require intense, careful and minute work. 5) Where the inconstancy 
of the crops from one year to another is greatest. 

The writer shows that the metayage contract cannot be considered a : 
contract of partnership or a simple agreement for renting land or Mring : 
labour, but must be recognized as a special form of contract/ one ; 
sui generis. ^ 

The first fundamental function of the share system consists in 
minmg and apportioning between the two parties the profits of landed 
capital and' of labour according to what ea^ contributed to production/ 
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The lower the rent value of the land is in comparison to the price of 
the labour bestowed upon it by the metayer, the smaller will be the por- 
tion of the returns due to the proprietor and vice versa. The history of 
metayage shows that the share of the owner varies between one-tenth 
and one-half, while that of the metayer but rarely sinks bdow one-half. 
Of course such an arithmetical fraction does not express exactly the 
proportion between the ground rent and the value of the labour except 
in exceptional cases. Biiit there is, moreover, the third factor of production, 
the working capital, the providing of which is a useful regulator for deter- ^ 
mining more exactly the relations between the two contracting parties, 
which are only roughly expressed by the proportional fraction. 

In this respect the totiL or partial providing of live stock, machines 
and implements, and seeds is espedahy important in whole-farm metayage, 
while in plot and labour metayage any rise in the ground rent is com- 
pensated advantageously for botti parties by a more intense cultivation. 
Under all drcumstances> however, the fundamental prindple of metayage 
must be maintained, namely that the produce is divided in proportion 
to the rent value and expenses of the owner on the one hand, and to the 
money value of the labour and expenses of the metayer on the other. Con- 
sequently any prestation or due of absolute amount, in money or in kind, 
as well as any labour not connected with the land under metayege, is to 
be avoided, for experience has shown that they lead to serious abuse, and 
to excessive burdens on the peasant, and alter the proportionality of the 
division of profits. 

When it is a qu^tion of new expenses (improvements, introduc- 
tion of new branches of farming, etc.), the division of the gross produce 
in proportion to the cooperation of the two parties is the only just basis of 
the settlement. This may be effected by one of the following methods : 
both parties contribute to the innovation in proportion to their portion of 
the profits, or by the side of the main accounts a new account is opened for 
the innovation, or again if the contribution of the two parties is much 
altered, then the ratio itself of the divisions of the produce may be 
changed. 

^miiarly. in the special agreements as to impaxivements lasting a long 
time, the distribution of the expenses must be adapted as completely as 
poasiWe to the ratio of the metayage ; with this object, the time esti- 
mate for the amortization must be determined as exactly as possible;" then 
the metayer, being rewarded by his part of the profits, will willingly submit to 
a greater demand upon his labour and will work at the improvements more 
conscieaitiously than any hired labourer. 

The size of the metayer farms varies very consid^ably in differmt ^ 
countries ; in gmeral, however, it is such ^ to guarantee the Kving of ia ' 

* family and at the sam^ time to utilize completSy all their labour. / 

The legal duration of the metay^ agr^ment is generally one ye#'; 
practice, however, the tacit renewal h# #>nv€rted it mto u -0qh^^ 
lasting a long time, wMch is rOaJly the most suitable for this form pf 
because metayage must, from its very nature^ indude a number <iiane^ 
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of profit so as to attain a reason ably constant average. The second 
clfief function of metayage, winch form^ the principal justification of its 
existence, consists in the diminution of the. risks of production, thus 
being a kind of insurance of the producers. It is especially to be noted 
that each of the parties ensures for himself the most necessary and dearest 
and often otherwise unattainable factor of production, namely land for 
the labourer and labour for the landowner, while exposing to the risk of 
loss only that factor which for him is the cheapest (labour in the case of ^ 
the labourer and ground rent for the landowner). This advantageous ex- 
change of values, by diminishing the stakes, diminishes the absolute risk 
for both parties, and besides, by its compensating effect from year to year, 
is one of the best means for counteracting the effects of bad seasons, 
of crises due to falls in prices, of changes in labour and wage conditions and 
also, frequently, of political disturbances. Consequently the yield of agri- 
cultural products is much better ensured by the metayage system than by 
any other, and this both from the labourer’s and . the landowner’s^ point 
of view, as well as from that of national economy. 

The eminent economic and social effects of metayage are undoubted. 
By equalizing the yields, it affords a solid basis to agricultural production, 
winch is often of a risky nature^ and; it mitigates br reinoves altogether 
the serious consequences of a defective distribution of landed property (such 
as the reduction of the tuxal population to the state of. a prole- 
taiiat of day labourers, the apparition of the middleman and of the 
usurer with' their train of eyils, and absenteeism) and helps a diligent 
population without capital to the possestion of land and prosperity; it offers 
the. most favourable solution to the rural labour question and is a sti- 
mulus to the hannonious cooperation of the various social classes for the 
attainment of common aims and ensures in this manner the most ben^- 
cial technical, ethical and political results. , ^ 

History teaches us that metayage is an excellent system for atta^bii® 
people strongly and rapidly to the soil in new countries. It should thus, 
according to the writer, prove a good system for home colonization. 

In the last chapter of the first part of his work the writer gives as an ; 
-introduction to the second part, which is a monograph oh a large metayer 
estate in the district of Odessa, an exhaustive review of.the metayer system ' 
in j^ussia, ' He shows; that metayage had to extend greatly in that country 
in cot^qUence oithe^j^^ devidopment of the conditions of land owner- 
obtuinmg, to take the special character of plot ■. 

The peasants were bound to the land, but did hot 
pq^ss enough of it to supply their , wants or to utilize economically afi. 

ihbour, so ltot they were forced to tent some fields (need or hunger rentSj,; 

: NahrUngs- Hungerpacht) ; this led to insupportable conditions of 

usiuy and oppression. Such a state of things could be improved 
by a conscientiously and; firmly applied metayage. In fact ihetnyage 
has in many parts of Russia favourably prepared the way foil 
oiganization of landownership which is being immduced< 
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calculates that real metayage is practised in European Russia over an area 
of about 40 500 000 acres. 

The estate described by the writer is situated in the South of Russia 
in the Odessa district, where a decidedly continental climate prevails. It is 
composed of four farms amounting'' altogether to 19 573 acres of extraordi- 
narily fertile soil (black earth). Besides these natural conditions, the 
character of the people, in which a strong love of independence prevails, 
and their economical position (very smah proprietors under the form of 
‘" Mir"' or village-community) and the unfavourable labour conditions led 
the way to metayage. Out of the 13000 acres of arable land, about 1900 
were rented, 1350 .were cultivated by the owner himsdf and the rest, or 9750 
acres, were farmed on the metayer system, which, during the twenty years, 
changed from plot metayage to labour metayage. 

The writer gives, the test of an agreement with a nietayer. Th^ most 
remarkable features are the sharp limits set to the obligation of labour (no 
demand being made beyond the- quota of the metayage), and the stress laid 
upon pnnctuaKty and order. A minute description is given of the technique 
. of the metayer farming : distribution of the land to the peasants and con- 
clusion of the agreement, summons of the metayers to work,' oversight 
and control. . , 

During the years 1891 to 1898 the share of the owner was one-third. 
The cost of cultivating one acre was about 9s jd. The value of the rent of 
the land being between 4s 8(? and 5s 6 d per acre, the metayer received 3 acres 
of land to cultivate for himself for every acre of land he cultivated for the 
landowner. 

From 1895 the rent of the land rose constantly; at jdrst this increase 
was compensated by the improvement in the quality of the labour on 
the owner's fields. But when the rent value rose to 7s lod and 8$ 7<^ per 
acre, the quota of two-fifths was gradually introduced into the whole estate. 
The metayer received three acres of land for his use as compeusatiqa for 
working two acres for the landowner. 

Metayage is especially adapted to dimmish the risk due to the enormous 
inconstancy of the crops, in the South of Russia.. ^ 

Table I (p. 260) gives an idea of the range of the crops of- spring wheat, 
barley, rye and winter wheat during the years 1891-1910, 

Further causes of risks are the great uncertainty as to the efiEective cost 
of production, owing to the' unsatisf actoay condition of wages, the untrust- ■ 
worthihess of hired labourers, especially at harvest time, and the great oscilla- , 
tions. in the prices of cereals not only from one year to another, but also, 
hi the, various seasons and even within the same month. The writer shows 
how ail these risks are considerably diminished 6y the metayer system, both 
for the fanner and for the owner, i| indeed they are not completdy avoided, 
isud he proves by schematic calculations that with metayage almost ' ^ 

. li^me average resullE are obtained as by Cultivating on one's own accitet, 
;,^cept that with the latter much greater be boine ;. imd 

a much higher risk than with^ owing to the much 

S^re ; considerable drcuiaiioa of capiW^ . ’ 
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T4BI.B 1. 


Returns in lbs, per acre. 


Year 

Spring wheat 

Barley 

Rye 

Winter wheat 

1891 , 

147 

147 

281 

— 

189^ ... . • . . ... 

401 

468 

535 

— 

1893 

1364 

1578 

1271 

2568 

1894 .......... 

743 

1204 

810 

696 

1895 . . . 

703 

1271 

1 1284 

ri 77 

1896 

77 

140 

160 

7 - 

1897 . 

482 

850 

334 

214 

1898 

703 

1578 

796 

1217 

1899 .......... 

0 

0 

0 

■ — 

X900 .... 

187 

294 

120 

0 

igoi . . .... . . . , 

589 

796 7 

943 

783 

1902 f 

0 

147 

281 

1097 

1903 ........... 

575 

769 

736 

682 

1904 . . . ....... 

42S 

508 

441 

— 

1905 . . . ... . . . . 

401 

468 ■ 

— 

— ' 

1906 .......... 

589 

1084 

IQ70 


1907 .... 

482 

769 

214 

174 

1908 

548 

682 

321 

— 

tgog .......... 

4^5 

743 

535 

441 

1916 . . , . , 

294 

1084 

943 

1739 

Av^geof theyws 1891-1910 

47 I -79 

754.04 

599.90 

807.33 


o sigalfies that the <!aro|» was sown but hot, barrested. 

~ » . that owiiag to the bad weather it could not be sown. 


If 55 li per annum with metayage is accepted as the lowe^ limit' 
the net income per acre {to defray taxes, interest on mortgages, persoiijaj 
and general expenses) with which the owner can manage . without 
to put other money into the concern, then 14s 10% ^ more per acre 
added for cultivation and harvest expenses if the owner farms oh his own 
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Tabi,e II. 



Average 

yield per acre 

of wheat, 

barley 

and rye 

Farming 
by the owner. 

Metayage 

Advantages 

Year 

Deviation 
of the yield 
from the 
minimum 

Yield per acre 
of total 

area 

Deviation 
of yield from 
the minimum 

of 

metayage 

of farming 
by owner 


£ 

s 

d 

£ 

s 

d 

s 

d 


5 


s 

d 

s 

■ d 

1891 


10 

9% 


9 

^¥a 

4 

3V4 

— 


9 y 4 

8 

4V4 


— 

1892 


18 

8% 

— 

I 

3 % 

7 

5% 

+ 

2 

4 y 2 

3 

S 


— 

1893 

2 

0 

4 

+ 

[ 0 

4 % 

16 



II 

oH 



9 

374 

1894 

I 

8 

7 y 4 

+ 

8 

7 % 

II 

5 y 4 

+ 

6 

4 y 4 


— 

2 

3 y 4 

1895 , 

I 


3 ¥2 

+ H 

3®/4 

13 

8% 

+ 

8 

7 y 2 



5 

8 y 4 

1896 


4 

4% 

— 

15 

7 

I 

9 y 4 

— 

3 

4 

12 

3 


— 

1897 

I 

3 

5% 

+ 

3 

5% 

9 

4 y 2 

+ 

4 

31/2 


974 


— 

1898 

I 

iS 

^¥2 

+ 

18 

1^4 

15 

3 

+ 

10 

2 


— • 

8 

0 

1899 


0 

Q 

— 

19 


0 

— 

5 

I 

14 

10% 


— 

1900 


8 

I 

— 

XI 

10^/4 

3 

2% 

— 

I 

19 y 4 

16 

0% 



1991 

I 

10 

oVt 

+ 

10 

^¥i 

12 

oy2 

+ 

6 

11% 


— • 

3 

iV. 

1902 


5 

0% 

— 

14 11% 

2 

0 

— 

3 

I 

II 

‘°y2 


— 

1903 

I 

7 

8 % 

+ 

7 

9 

ir 

I 

+ 

6 

0 


— 

I 

9 

1904 


17 

9 

— 

2 

2% 

. 7. 

0 

+ 

2 

0 

4 



— . 

1905 


17 

7 

— 

2 

4 

7 

0% 1 

+ 

I 

II y* 

4 

3 % 


— ; 

1906 

I 

13 

0% 

+ 13 


^3 


+ 

8 

xy 4 


— 

4' 


1907 

t 

4 

11 % 

+* 

5 

0 

9 

1174 

+ 

4 

10% 


— 


^y* 

1908 

i 

0 

o“A 

+ 

9 

II 

ir 

»y2 

+ 

6 10% 



3 

oy* 

1909 

I 

9 

9'’/4 

+ 

9 

10 

II 

11% 

+ 

6 10 . 



3 

0. 

1910 

I 

II 

9^2 

•f 

II 

9=/4 

12 

00 

+ 

7 

7 % 



4 

2% 













£3, 5 %^ 

£2 

5 * 5 V 


accotmt: 5s id + 14s 10 %di== i9s ii Table II shows by tow 
to the varioiis years, the actual returns were above or beJot? this mhuaittiu 
level, further by how much in the a v^age of 20 years this mirdmtrm h^ fee^ 
^^^eeded by the owner when farming bn his own account; and 
aSng with metayage. Thixs the returns of metayage in ninb y^^us ^ceed^rf 
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by £ 3 los 5% those obtained by direct farming, while in eleven years 
they fell below them by £2 55 5 This is a difference in favotir of met- 
ayage of £ I 4s ix^l^d in 20 years, or a yearly average of is 3^. 

The profit and loss account of the estate shows for the twenty years 
a final profit of £ 27 957 11$ ^d on 12 148 acres under metayage, while calcu- 
lation on the basis of the available figures shows a final loss of £159 17s lod 
for direct farming by the owner. Besides, the latter accounts show 
that in six years the yearly loss ranged between £ 21 145 and £ 27 468, 
while in no year did the loss under the metayage system exceeds £ 4546, 
The results of the comparison between metayage and the paying of rent in 
cash lead to similar results for the peasant; Though the net profit under the 
two systems works out nearly the same for the labourer, it must not be 
overlooked that metayage affords him the possibility of utilizing his labour 
at a rate that he could not otherwise realize, saving in quite exceptional 
cases. And even a small surplus of profit under the renting system is 
never a suj 05 cient insurance against the dangers of the renting system under 
given conditions. With metayage both parties divide the profit and the 
eventual losses, while one insures the other to a certain extent, so that a 
final favourable result is certain for both. . 

165 - Situation and Problems of Live Stock Breeding aM Keeping in Modern 
Intesisive Agriculture. -Mommsen, Christian. - derDeutscHm QeseUschaft 

fUr Zikhtungshunde^ Part i7» PP* VI + 145 and 5 Maps. Hanbver, 1913. 

With the increasing intensity of farming, which has passed successively 
from simple grazing to improved rotations with constantly increasing use 
of chemical manures and of hoed crops, the estimation in which live stock 
keeping and breeding were held sank ; it only began to rise again when 
the greater prosperity of the propulation caused an increase in the prices 
of animal products. The extent to which live stock is kept is to a certain 
extent dependent upon the conditions of the market and of prices, and this 
tb a much greater degree for pigs and sheep than for horses and cattle^ 
as the latter animals are often . kept for purely farming considerations 
(teams, production of manure, utilization of by-products). 

From a comparison between the statistical data on the numbers 
of live stock and the harvest results in Prussia and in the province of 
Saxony, it appears that the changes in the numbers are not explained 
by the - results of the harvest in the corresponding year and that more 
probably there is very little connection between the two facts. It is not 
one abundant harvest -alone, but a series of them, that leads to consider- 
able increase in stock. There- is no doubt that prices have a greater in- 
fluence than harvests in this connection, and this is especially seen in the 
case of pigs, while since 1907 the increase in the numbers of cattle has 
stopped, in spite of the tendency of the prices of cattle to rise. Evidently , 
other determining factors are here at work. ; ^ , 

The extent to which stock Is kept is in the main determined by 
lowest harvests. In a certain sense here also the law of minirha obf^hi^. 
That such is tfife case, is also proved by the fact that livo'-stock. keeping sind : 
breeding, not including sheep, is lowest in those parts of Saxony in which 
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the highest average harvests are obtained, where absolutely and relatively 
the greatest quantities of forage exist : in the districts with the most in- 
tensive agriculture, where sugar-beet growing is largely practised, I^arge 
estates are pattly responsible for this evil. Another cause is the pre- 
vailing tendency to give too much prominence, to the theory and practice 
of high class breeding, while at the. present time it is the breeding of stock 
destined to satisfy the wants of the population that is required. 

Further, stock breeding is neglected by fanners on account of the ever 
increasing demands of intensive agriculture ; it thus becomes less and less pro- 
fitable and people get accustomed to consider it a jyyiori as an unprofitable 
' branch of farming. The means to remedy this state of things, are: a better 
education of farmers in stock breeding, the technical and social improve- 
ment of workers in this field, the increase of special employees for stock, 
breeding so as to get a more scientific management of this branch of farming, 
and the demonstration of the organic connection between stock breeding 
and intensive farming. 

In consequence of the increased intensity of farming, the production 
of fodder, has increased also and especially such as can be sold only with 
difficulty or not at all, as is the case with the by-products of hoed crops. 
In order to utilize them they are fed unsystematically and in too large quan- 
tities to the small number of animals, thus not only wasting much food, 
which represents a loss, but also injiuing the health of the animals (which the 
writer investigates and demonstrates) and in this manner still furth^ dimi- 
nishing the profits oh the stock. In order to diminish the loss, the nutn- 
ber of head kept is still further reduced, the feeding in its turn gets more un- 
suitable and the results are always Worse. It is not realized that a vicious 
circle is here followed and that the conditions of these farmers are such 
as to require rather an increase of their live stock, obtained by breeding 
the animals themselves, and that only thus will they be able to utilize 
fully their masses of fodder. The writer gives some examples of , feeds, 
with the calculation of their cost, for the systematic breeding of heifers, 
bulls and heavy draught horses. > . 

He then shows that pasturing is necessary for rearing young animals and 
that also in the interior of the cc>untry profitable pastures may be 
laid down. The manurial conditions of the farm are improved by turning 
a portion of the arable land into pasture, and keeping young animals at 
pasture allows live stock to be kept during the winter. Without consider- 
ing the invaluable advantages for the health of the animals obtained, by 
grazing and which are of special importance for the beet farms, pasturing 
is' in itself profitable when it is suitably managed. The writer gives soffie 
practical hints on grazing and warns against; overstociing. 

The profits of stock keeping depend less upon the breed of the aniru^fe 
kept, than upon the way of keeping them and the object aimed at* 
dally iu farms with mtensiye hoed crops, better results would be obtained 
' if le^ prominence were give to the production of milk and if fattenhigp^^e 
^combined with rearing young animals on pastures. The keepihg of 
dso would turn out much cheaper if br^ding were practised aud tlie 
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work done by brood mares and yoiing horses instead of with expensive 
purchased geldings. ‘ , . 

The widely spread opinion that live stock keeping is a 'priori unprofit- 
able is false ; it becomes so by the way in which it is managed in the present 
system of intensive farming. The valuation given in the accounts to the 
fodder and to the manure produced in the farm its^ contributes also to 
cause stock keeping to appear unprofitable. According to the writer the only 
proper way of £xing the price of such fodders is by considering their practi- 
^ cal feeding value, the crop returns and also their cost of production, and 
not one only of these factors to the exclusion of the others. 

In no case, however, should, live-stock keeping be debited with these 
fodders at a price which is only exceptionally paid for a small portion of 
them and which cannot be realized for unlimited quantities. 

r66 - Intermediate Valuation of ^‘not Marketable” Produce of the Farm in 

AgriOUltnial Book«keeplng. - bode, Albert in Archtv fUr cxakte Wiftschafts- ■ 
f orschung, iz Complementary Part, pp. 101-164. Jena, 1913. 

After some introductory remarks on the systems of book-keeping adopted 
in farms, and on the general theoretical and practical bases of valuation, the 
writer discusses the valuation of the forage produced in the farm itself and 
either not marketable or only so to a limited extent, in its connection with 
agricultural book-keeping. He proposes to replace the more general expres- 
sion money value” by ^intermediate value” (Zwischenbewertuhg), because 
it should indicate the transitory value that this fodder possesses at its deli- 
very from the fields to the productive stock and not its final food (or total 
agricultural) value. 

The introduction of different intermediate values exerts no influence on 
the total net returns of the farm, but it can cause great differences to appear 
in the profitableness of the various branches of the farm ; what is required 
is to determine such intermediate values for these products as represent 
rightly the rdation of the field crops and productive stock to each other and 
to the whole farm. 

With the help of tables containing data taken from practical farming, 
the writer discusses the intermediate values of the above fodders from a 
ph;^ibIogical and economic point of view. 

: , In drawing up an accurate estimate of the feeding requirements accord- 
ing to Kellner's rules, those commercial foods are chosen which with the least 
bring up the less concentrated foods of the farm itself to the nor- 
mal iation required by the system of utilisation that has been adopted. In 
sd doing the value of the protein (according to Ehrenberg), which chatj^ 
for every farm and from yearto year, must be considered, and deduction nrust 
be made of the manurial value of the commercial foods. 

Only those unmarketable products which are effectively consumed by 
productive live stock are to be included in the intermediate valuat^'S' 
those that are sold directly on the market or those still on hand at the end 
of the year for sale or consumption in the farm itself must be excluded from 
■ the account. ' " - 
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In the feeding estimate, the price on the spot per lb. of starch-value 
in the mixture of commercial food necessary for systematic feeding (not 
only in the cheapest concentrated food) forms the basis of prices for the 
valuation of the unmarketable produce of the farm. 

The starch- values contained in the foods of diSerent concentration 
cannot be considered as equivalent, and have to be valued differently in such 
fodders produced in the farm. The measure of this lesser value of the less 
concentrated farm foods is given by the super-concentration of the purchased 
concentrateds, which are rendered necessary precisely by the lesser value of 
the former. By super-concentration is meant the excess of protein and 
starch- values contained in the purchased concentrateds over the average 
concentration of the rations fed by the farm. The food produced in the 
farm itself must thus pay the cost of this super-concentration ; that is to 
say the price of these foods must be diminished by the amount of the 
expense caused by the purchase of the excess of concentration delivered 
at the farm. 

The distribution of the value to be deducted among the various foods 
produced in the farm is then made according to the algebraic sum of the 
excess and deficiency of their content in protein and starch- value compared 
with that of the average total concehtration required. 

The greater yield due to the farm manure and expressed in money 
cannot be considered simply as the productive value or money; value of 
the manure. The total amount of the cost with the total gross yield of the 
manured and unmanured land shotild be compared in order to determine 
the final value of the manure. But the account of the productive live stock 
must not be credited, nor the crop account-debited, with an3d:hihg but an 
intermediate value for the manure also. 

The numerical calculation of the intermediate value can only be made 
Onthebasisof a comparative money valuation. Considering the exceedingly 
variable composition of farmyard manure, its intermediate value can- 
ned be determined on its content of fertilizing substances ; the effect 
of the factors determining its value must instead be taken as a basis and 
thfe dSect produced by farmyard manure must be compared with the cor- 
responding effect of artificials and the cost {= intermediate value) of farm- 
yi^d manure be inferred from the cost of mineral fertilizers. This is obtained 
by the following equations : 

I. The cost of mineral fertilizers which ^ve the greatest returns {a) 

stands to the net returns produced by them ( 6 ) as the unknown inter- 
mediate value of the farmyard manure {.r) is to the unknown relative net 
r^ums produced by the latter (y), or : . 

■ /«:&== x:y: . 

II. Money value (intermediate value) of the manure {x) + net return/ 

produced by it (y) == Value of farmyard manure (c), or : . / 

\ y. == c.- 

'this method'' -of 'aB.'tl3fi'prineipal factors' 
deiiMye influence on the money value of iarinyard manure 
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I. Influence of the soil's need of farmyard manure ; 2, Increase of yield due to 
manure ; 3. Comparison of the effect of farmyard manure with that of chemi- 
cal fertilizers; 4. Influence of the economic situation. It follows, however, that ^ 
this intermediate valuation can only be made exactly for one given farm 
and on the basis of manuring experiments 'made in that particular farm. 
If the first two factors ; determining the value of farmyard manure be<^ 
called physiological factors', the two latter, form the economic factors. , This^^ 
method of intermediate valuation is thus also founded on a physiological' 
and economic basis, 

In order to carry out the practical valuation of farmyard manure, the 
writer used as a basis two field experiments on light and heavy soils taken 
from the wdrk of B. Schuli'z of Breslau “ Effect and money value of farm^ , 
yard manure according to eight field experiments each lasting four years/', ^ , 
and he collects in several tables the average restilts of this calculation and/ 
probable oscillations. , ^ 

167 - Cause of Difference of Ineome in Two Pure-bred Dairy Cattle Farms* — 

Otis, D. H. in Hoard*s Dairyman^ Vol, XLVI, No. 12, pp. 319 and 329-530. nort. 

Atkinson, Wisconsin, October 17, 1913, .. 

The writer compares carefully iwith the aid of tables two dairy cattle 
farms situated in favourable positions as to means of communication. They 
are respectively 400 and 160 acres in extent and the smaller of the two yields' 
a managerial income $3 380.62 higher than that of the other. ’ 

The following table shows th^jprincipal data of the inner economy 
of the two farms : ** 




Farm I 


Pam. II • 

Total area . • . . . 

400 acres 

160 acres 

Amble land 

lOI » 


Total capital * . . , ... ... 

$ 

56289.50 

, » 

49 190.16 

Fixed capital (amount und percentage of total) . .. . 


41 600 

$ 

22 800 , j 



73.9% 


46.4%^ 

Working capital (amount and percentage of total) . . 

■S' 

14689 

. $ 

26390 '■ ■:,*t' 



26*1% 



Investment in cattle 

$ 

4990' 

■ f 

21550 

Number of bead ; . . . 


6x 


,67 

Total receipts , 

■ $ 

8 750.90 

1 

13 

Live stock products sold . . . , , . . , . . . . 

,$ 

3 030.00 

$ 

3i37-mp. 

Live stock sold and increased inventory of live stock . 

$ 

3476.5° 

'* 

7 

Sale and increased inventory per cattle unit . . .. . 

$’ 

18.22 


126*08 , 

Total running expenses 

: S! 

4 234-, 77 

§ 

4 196.90 

ISxpenses for labour , , ... . . 

s 

2270.40 


; ' 1 . 639 .^ 2 ;^' 

Printing and advertising . : . . ........ 


. ii.oo 

't 


Interest, 5%, on capital . , . . . ... . - , . ^ 


2814.47 

. i 

■■*'45^56' 

Total expenses , , . . , . . . . ... . , . , 


7 899 .a 4 



Net results (managerial income) . 

,1 

851.66 - 


' ji f " 
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The extent of arable land is very nearly equal in the two farms, while 
the running expenses are nearly the same. 

The total expenses are even greater by $ 1680.22 on the smaller than on 
the larger farm. Consequently the great difference in the net results can onl5?' 
be caused by the difference in the receipts ; it comes chiefly from the sale of 
cattle and from the difference in the increase of inventory. The writer 
is of opinion that the higher managerial income of the smaller farm is almost 
entirdy due to more judicious breeding, selecting, testing and advertizing. 

168 - Sugar-Beet Farming in Austria-Hungary. - sedlmayr, e . c. in Mitteiiungen 

der landwirtschaftUch^n Lehrkanzeln der K. JC. Hochschule fUf BodenkuUur in Wien, 
Vol. II, Part 2, pp. 345-305. Vienna, November 29, 1913. 

The w^riter describes the conditions of farming (exclusive of the condi- 
tions of capital and profitableness) of ten large farms which grow sugar- 
beets in Austria-Hungary. In only one case w^as the extent of the farm 
below* 500 acres and in two cases it was above 2500. The data given 
are the result of an enquiry and they embrace : conditions of climate and 
soil, means of communication, labour and w^ages; size of property and extent 
of the various crops ; farming proper, rotation, manuring, tillage, yield of 
crops ; live stock : draught animals (cost of a day's work of a horse and of 
an ox), productive animals (milking, fattening and breeding); dead stock; 
book-keeping; accessory industries. 

169 Cost of Rearing a Calf, — CLA.trss^r in Ijm'dii^iidsckaftluhes WochenbltUf fiir 
SchUsmg-Bolstein^ Year 63, No. 44, pp. 883-884. Kiel, October 31, 1913. 

The writer gives a Nummary of the cost of rearing, a calf on the basis 
of the quantities of food administered and corresponding in nutritive 
content to Kellner's rules for feeding. The cost of attendance, rent of 
stable, insurance, and interest of working capital on the one hand, and 
the value of the manure on the other hand, are not included in the account,. 
T|ie whole milk is valued at 6.41 d per gal., and the skimnied milk at 1.6^1 
|)er gal. O^ncentrated foods and hay are taken at the market price, 

, The weekly costs of food rise at first on account of the increasing quan- 
tity of yifhole milk given. In the fifth week a part of the whole anilk is 
r^laced by skimmed milk, in the seventh week whole milk is completely 
stopped, and in its place meal, crushed linseed and oats are fed, * 

The cost of rearing a six-months-old calf amotmts to £ 6 14s sd inclusive 
of initi^ cost. With a live-weight of 385 lbs., the cost per cwt. works out 
; ;to£:x 


:9 
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170 - Obtemtions on the Fraetiee and nofitableness of Bee-keeping in Switz- 
sriaM in 1812 •- Report of the Swiss Peasants* Secreiariat, in Schweigerischfi 
Bienenzeitun^, Year XXXVl, IsTo. 12, pp. 459-466. Aaraii, Deeember 3E913. ^ 

This paper is based upon the accurate book-keejang of twenty-five Swiss 
bee-keepers with an average of 25.5 hives each. The total capital in- 
vested in each undertaking is £99 3s 6 d, or £3 tys lod per hive. The 
avers^e expenditure of tinie per undertaking is 149 hours, or 5h. 50 m. 
per hive. The gross returns in cash are made up as follows : 



Per bee-kesepar 

Pcfr Mve 

Percentage 


i s d 

i f 4 

— 

Honey , . 

• • 14 3 4 

II 2 

72.65 

Swanns . . . 

V ' 443 

3 3 

21.45 

Comb^ etc, , 

. . 130 

II 

590 


15 4 100.00 


Total ... 19 10 6 
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The expenses and cost of production are the following : 


Sugar 

Per bee-keeper 
& s d 

6 3 10 

Pet hive 
& s d 

4 

Percentage 

28.96 

Small implements . . 


13 

6 

6 

3-15 

Expense for hives . . 


19 

10 


4-55 

•}) for bee houses 


18 

3 

sYz 

4.18 

Sundries ....... 

X 

14 

II 


8.23 

Work of bee-keeper . . 

5 

18 

3 

4 8 

27,64 

Total outlay * . . 

16 

8 

7 

12 10% 

76.71 

5% interest on capital 

4 

19 

« 

3 II 

23.29 

Tot'*'! cost of production 

2 t 

7 

9 

16 9% 

100.00 


If the returns for swarms, comb, etc., are deducted from the general cost 
of production, the remainder is the cost of production of the honey. It 
aniounts to £i6 os per bee-keeper, or 12s 7^ -per hive ; with an average 
production of 312 lbs. of honey, this makes is o per lb. 

With an outlay of £r6 8s 'jd and gross rettams amounting to £ 19 tos dd, 
the net returns are £3 is ixd per keeper, or 2s 5^? per hive, wiiich 
is equal to 3.1 per cent, on the capital invested. The average income of 
the beekeeper is thus (labour plus net returns) £9 os 2 <i per keeper or 
7s 0 per hive. 

X71 - Foundation of a Land Valuation Office by the Swiss Peasants* Association. 

— Schweizerischc Landu'irischajUich& Zeifschrift, Year Xni» I*art 52, p. 1247. Zftrich, 

December 24, 1913. 

The Swiss Peasants’ Association founded a land valuation office on 
January i of this year at Brugg, with the following programme : 

Preparing valuations for private persons, for credit institutions and 
•fox the- State.' • '■ 

2. Assisting in carrying out official valuation : a) hf preparing opinions 
on the average values in the various localities, by grouping the sohs into 
classes, hy drawing up score cards for individud valuations and under- 
taking the iatteri b) by conducting courses on the subject. 

3. Carrying out scientific work in agricultural appraisement tinder 
the direction of the president of the Swiss Peasants- Secretariat and in 
connciction with the section for the research oh profitableness, as, for instance; ^ 

preparing the basis for real estate valuation ih Smt’zerland ; draw- 
ing up tables to facilitate the appraisement of land; c) preparing an 4 
Udlecting the systems of valuation of special groups of a^ctiltural capifi^' ' 
/ tre^, forest trees, tjiheyards, dead Stock, improvements, 

■ oh;:ap|^3^P' 

e) discussion of recent publications in land talhation Hterature.^^^^ : ' ' 
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172 » Institution of an Agricultural Book-keeping Office at the German Section 
of the Council of Agriculture for the Kingdom 0! Bohemia, — Land- md 

ForslmrtschaftHche UUteilmgmi Year 15, No. 23, p. 257. Prague, Decetaber i, 1913, 
According to the resolution of October 25, 1913, a ^vision for agrictd- 
tuial book-keeping and farming advisorship was instituted at the German 
Section of the Council of x\griculture for the Kingdom of Bohemia; this 
will soon commence work. 

173 - Association for Obtaining Probatory Power for Agricultural Book-keeping 
and for Furthering the Science of Farm Management, (i) burg. — Report 
of the 'Transactions of the First Meetiug on February 18, 1913. Part i, pp. 26. — (2). 
Howard. — Report upon the Origin and Development of our Endeavours up to the 
Present. Part 2, pp. 18. Berlin, 1913. 

The above Association, wihch commenced its existence with the meeting 
of February 18, 1913, in Berlin, proposes : 

1, To secure for the book-keeping of farmers the same probatory power 
asthat already recognized by law as being -possessed by the books of other 
professions. 

2, To afiord the followers of the various systems of book-keeping a place 
in which to express their views and to come to mutual understanding. 

3, To promote the study of the science of farm management. 

4, To awaken in the members of other professions abetter understanding 
of . the conditions of existence of farming, and thus to diminish the existing 
conflict of interests between town and country. 

The Association has its seat in Berlin and holds yearly one ordinary 
general meeting. The two publications hitherto issued by the Association 
contain precise data on the preliminaries and the circumstances of its 
foundation, the means to be used for the attainment of its objects and its 
statutes. 

AGEICULTUm INDUSTRIES. 

174 - Influence of Pa^teuriiing, on the . Fat Globules of Cream* Preliminary 

Reieaifeh. “ Haglund E. m Nordisk Mijmtidningy p. 485, 3:913. 

According to the researches of M. Barthel [Milch Zeitung, 1904, p. 400) 
the .w^l-lspOTO fact that separating becomes less complete after prelimi- 
nary^ pasteurization depends upon the fact that the fat globules get broken 
by ,mpid mpyement of the milk during pasteurization. It is therefore 
essential for the economy of the dairy nett to allow the agitator to work more; 
than ks stiielly mecessajy. ShajUiarly the widespread opinion that pasteur- , 
ize((^,cr^fm,^ves. a butternnik richer in fat than that yielded by non-. 

cream leads to the belief that^pasteurization has thetsame : : 
on .cre^asonmiik, ,but on the other hand the tendency of the butter 
globi^es to agglomerate at a high temperature renders a contrary effec^ . ; 
pasteurization , possible. 

The writer, chief of the dairy section of the Centrd ? 

meat Institute , in Sy^eden, submitted this/probkm to 
tigation, which yielded the following result : 
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Employiiig Gutzeit's method (1} it has been demonstrated that pasteur- 
ization caused a decrease in the number of the fat globules, on an average 
from 2300 to 1689 per i of cream; that is to say a certain number of 
globules had agglomerated to form larger globules. The average volume 
ha.d increased from 12.95 to 18.93 {t®, and a classification of the globules 
according to their size showed that the number of globules of 2.5 {jt® had 
kept the same, whilst the number of those of at least 5 jr® had increased 
from 7 to II per cent. A comparative examination between cream that 
had been heated only and cream that had been heated and stirred at the same 
time, showed that heating alone does not cause the running together of the 
globules, but that this is facilitated by mechanical agitation. 

175 - Bacterial and Enzymic Changes in Milk and Cream at — Pennington, 
M. B. aad Collaborators. (Food Research I^aboratory, 0. S. Dep. of Agr, Wash- 
ington) iuTheJoiAmal of Biohgical Ch&mistry, Vol. XVI, No. 3, pp. 331-368, Balti- 
more, December 1913. 

In a previous paper (2) the writers haye shown that milk stored at 
o^C, undergoes market proteolysis, and the present investigations were under- 
taken to determine how far the changes w’-ere brought about by bacterial 
action and how far they were due to enzymes. 

Commercial milk and cream were obtained from a dairy certifying to 
a high grade of purity and four sets of samples were prepared as follows : 

1. Sterilized for 30 minutes in an Arnold steam sterilizer on three conse- 
cutive days, and then reinfected with organisms precipitated from the raw 
milk, thus limiting the changes to those brought about by bacterial- 
action alone. 

2. Received o.i per cent. of. formaldehyde to limit the changes to those 
brought about by enzyme action alone. 

3. "‘Raw'"' or untreated milk, where both the above factors were working 
in combination, 

4. Sterilized, but not reinfected, to serve as a control. 

, ^ After treatment the milk and cream were maintained for 35 days at 
cohataut temperature (0^ C.) in a mechanically refrigerated room,: and at 
intervals of a week the difierent sets w^ere sampled and subjected to chemi- 
cal, bacteriological, and zymochemical analyses. ; 

The proteolysis of casein, the fermentation of lactose, and the hydro- 
lysis of fats proved to be due to the action of bacteria, while the proteolysis 
of albumen was the result of enzyme action. The two varieties of oxidase, 

. the two Varieties and the catalase retained , their activity m 

spite of the prolonged exposure to a temperature of o 9 C. The guiac oxidase* 
and the aldehyde reductase in milk appeared to be derived from bacteria, 
only, while the- ether fenzymes were probab^ partly due to the bacteria 
r and partly native to the nrilk or the. eream^ i 

' I'l) Imdm. JuhrlMch def 
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The bacterial content of the raw and reinfected samples was estimated 
by plating out and incubating the plates at 37®, 20^ and o^C ; the plates 
incubated at 200 and 0^ C. gave larger counts than those incubated at 370 C. 
Mlk after 35 days contained over 300 million bacteria per cc, , and cream after 
21 days contained 120 million bacteria per cc. Almost invariably Micro- 
coccus aurantiacus (Cohn), and Micrococcus ovalis (Escherich), which belong 
to the group of acid-formers, were the predominant organisms of both *'raw’* 
and reinfected sterilized milk and cream, 

176 « A Kew Butyrometer f or Determining the Amount of Fat in Cheese. — 

NiLGESi H. in Molkerei Zeiiung, Year 27, No. 86, pp. 1665-1666. Hildesheim, Novem- 
ber 5, 1913. 

This butyrometer, constructed by Dr. A. Hess and put on the market 
by Wilhelm Vick of Rostock, Germany, consists of a butyrometer having 
one end open and the other closed, and reduced in the middle to a flat 
tube which bears the scale. The upper and Icwer parts contain each 23 cc. 
and each division of the scale corresponds to i per cent, of fat. Half per- 
centages can also easily be read. 

The instrument is used as follows : 5 grams of finely grated cheese 
are put into it and then lo cc. of sulphuric add of S. G. 1.41. The lower 
part of the butyrometer is plunged into boiling water and gently shaken 
until its contents are dissolved and the liquid has become a uniform mass 
of a brownish violet colour. Undissolved particles are easily recog- 
nised, for they float as yeflow dots on the surface of the liquid: When 
all the cheese is dissolved, which takes place after 8 to 10 minutes, a further 
10 cc. of sulphuric add is added, this time however of S. G. 1.82. The 
instrument is then cloesd, well shaken and centrifugated for 5 minutes 
with the closed end towards the axis of the machine. The liquid thus 
passes from the larger lower space into the upper one and fills a portion of 
the graduated tube, so that the position of the column of fat that has se- 
parated out can be easily regulated by the stopper. The instrument is left 
for a short time in a water bath at 65 to 70^^ C. (149 to 1580 F.) and then the 
amount of fat is read off on the scale after having previously set the sharply 
defined division between the fat and the rest of the liquid against the O of the 
scale by drawing out or pushing in the stopper; the bottom limit of the 
meniscus is to be taken. 

' lu using the instrument, attention must be paid to its perfect dryness 
and to: the fine division of the cheese. Soft cheeses can be introduced into 
the Uj^r part of the but3n:bmeter by a spatula, the acid added, the instru- 
ment ^c^d, turned round and the casein dissolved in the upper part; then 
the second addition of the acid is made and the rest of the test carried out 
as with the hard cheeses. 

The writer made comparative determinations with 12 different cheesed 
at the Dairy Institute at Giistrow. . They showed that the results of this 
new instrument agree well with those of the analytical method, while Dr. 
Wendler's new method often gives too low values. The differein^ 

between this new method and the anal3rtical method ranged from^^^ — o.2t to 
-f- 0.45 per cent. 
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The writer considers this new method as the simplest and most exact 
hitherto "known and very suitable when many determinations have to be 
made. 

1 77 - Faulty Milk In Cheese^maldug : its Deteetion and Prevalence. — S tevenson, w. 

(West of Scotland College of Agriculture) in The J owned of the Board of AgncuUure, 
Vol. XX, No. 9, pp. 772-773- I^ondon, December 1913. 

In 1912 the cheeses from a well-known farm in Ayrshire, which has 
a high reputation for the quality of its Cheddar cheese, developed an unplea- 
sant flavour in the later stages of ripening. The cause of this deterioration 
was investigated by incubating the milk from each cow, separately, at 980 F., 
for 24 hours. At the end of that time, a firm, close curd free from bubbles 
and with a pleasant flavour w^as taken to indicate that the milk was pure, 
while partial or total dissolving of the curd and the presence of gas showed 
that the milk had been contaminated either by dung or by inflammatory 
organisms from the covrs’ udders. The results of the tests showed that only 
66 per cent, of the samples were irreproachable, and other herds similarly 
tested gave an even lower percentage. In order to use the unsound milk as 
economically as possible, it was pasteurised at i6o<> F. before being added 
to the bulk and by this means cheeses of excellent quality were obtained. 

178 - A New Method of obtaining Milk Serum and its Importancse in the 
tection of Watered Milk. —SANFBira, ricoardo m Rimta ScimHfica del 
Year 3, Parts, pp. 65-67. Reggio-Eimlia, October 1913- 

This method is carried out in the following manner: 6 cc. of pure 50 per 
cent, tartaric acid are added (without warming) to 300 cc. of milk ; the whole 
is wen mixed, and left standing for 2 minutes until coagulation is complete. 
The mixture is filtered through a corrugated filter into a measuring cylin- 
der and poured through again, until the filtrate comes through clear. 

In order to discover whether the milk has been w^-atered, the specific 
gravity of 60 cc. of the clear filtrate at C. is determined by means Of 
a small Quevenne lactometer (i). If the temperature of the seriim is above 
or bdow 15® C. the lactometer reading must be corrected as shown in the 
accompanying table. (The degrees of the lactometer correspond to the 
thousandths of the excess the S. G. over i : thus. 29.2^ — S. G. 1.0292). 


(i) To tse obtain^ from I. Greiner of Munich. 
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Temperature 

of the serum 

Amount 

to be subtracted from 
the figure found 

Temperature 

of the serum 

Amount to be added 

to the figure found 

deg. C. 

0 . . 

I.O 

a^.c. 

16 

O.X 

I ....... . 

I.O, 

17 

0,2 

2 

1,0 

18 

0.3 

3 . * 

I.O 

19 . 

0.4 

4 . 

0.9 

20 

0.5 

5 ^ 

0.9 

21 

0,7 

6 

1 0.9 

22 , 

0*9 

7 * 

' 0.8 

23 


8 

1 . 0.7 

24 

X .3 

9 

0.6 

25 . 

1*5 

10 

i 0.5 

26 

1.7 

11 . , . 

1 0.4 

27 

1.9 

12 , 

0,3 

28 ....... . 

2.1 

IS ........ 

0.2 

29 

24 

^4 

P.I 

30 .... . . . . 

, 2.7, ■ 

15 ....... . 

0.0 

1 




The specific gravity of the serum of milks from the district of Lodi 
(Italy), varies only between 1,028 and 1.030, and thus allows the detection of 
very small amounts of added water. 

Out of 100 milks to which the writer added 5 per cent, of water, 90 
were detected by this method, while determination of the solids-not-^fat 
and S. G. of the whole milk (in comparison with the minima of the district) 
gave only 50 and 8 detections respectively. 
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GENmiv lOTOKMATION. 

179 - The Importation of Cotton Seed info Algeria. - BuIUHk AiHcoU de VAkAm legblaiw 4 

d dfi la Tmisie, Year 19, No. 18, pp. 374-376. Algiers, 1913. and &nmmr 

III order to complete the decree of the President of the French Pepub- sTRATiya : 

He dated September 2 , 1912, fixing the conditions concerning the impor- MEAscays ■ 

tation of cotton seed into Algeria, the Governor General of Algeiria has 
ordered under date of Ang. 12, 1913, as follows : 

Art. I. — Cotton seed of whatever source may be imported into 
Algeria only through the ports of Algiers, Oran and B6ae and the post of 
Ghardimaou. 

Such seeds shall be disinfected on their arrival in the colony by the . 
ofiicials bf the Phylloxera Serrdee. 

Art. 2. — This order shall be carried into efi'ect by the Prefects of 
Algeria, the Customs Service and the Phylloxera Service, according as each 
is severally concerned. 


bactesjae fungoid diseases. 


- (iiitoieal Means for the Control of Parasites of Firm Cro^* -“ Mom, e* 

m Milling's ZsUmg, Year 62, Part 23, pp. 822-838. Stuttgart, 

nteuher r* i 9 'r 3 . ' and ' ' 

A Isfe^of the chemical means, known at present, for the control of ani-; ’ ; 

iinal parasites of farm crops. The list Comprises remedies 

based on the following substances: copper, sulphur, arsenic, formalin, 
rntboltaeum, soap, nicotine, fumigation with prhssic acid. 


181 - A iDiS^SO ‘Meii fllwer. — Baccarinj; P. in Bulkllino ddh Sodkjd 
nica liaUma, 1913, Octofe-KovemW, No. >8, pp. 118-121. Florence, 191$, / , ; 1 
; ; Of recent years the crops of red clover {Tnfdlm^ pratmse) in the A?^ ; 

(TtKcany)/haye '.been subject to; a v^\ serious 'disease, 
that'many iaOTers':fcve,cea^tb''^b^^^^^ ''The.^disease^.'titoe^d^ ''tO''' 
b^me more serious owing'torts-tapid'-spre^^beyond its;oi^^"Hfi|its,';;'% 
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is known amongst the farniers as ** incappucciamento and is character- 
ised by an excessive tnfty growth and almost entire absence of flowering, 
shoots* With repeated mowing, the disease becomes worse, so that in the 
second year the still vigorous plants take the form of thick tufts or low 
cushions of dwarf shoots yellowish green in colour ; the new shoots lack 
vigour and become weaker and die ; they are followed by even more delicate 
growth, tmtil finally all signs of vilality disappear. The tap-root and side 
roots with their bacterial nodules appear quite normal. 

According to this preliminary report given by the writer, the appearance 
of the disease, its development and the continual spreading to new areas 
indicate its infectious nature. Various fungi and insects have been found 
in the clover , but none of these can be looked upon as a specific cause of 
the disease. Further, several bacteria have been isolated from the dis- 
eased plants, of which one has proved to be pathogenic. Infection ex- 
periments with this particular organism have given positive results, but it , 
is stUl necessary to confirm them and to work out the conditions of infection 
in the field, and the part played by the insects. 

182 ~ Wart Disease o! Potatoes: Chrysqpblyctis endobiotiea (Synehy^ 
riuttt eiidobioiicum) (1),. — Communicated by Prof, Jakob Erxcssok, Chief; 
of the Pkytop<idhological Section of the Central A gricuUural Experiment Institute of 
Sweden. 

Since the appearance of the potato disease, PhytopMkora infestans^ 
(Mont).de By., in Europe, no new afiection of this plant has equalled in 
gravity the wart disease, caused, as is 'well known, by ChrysopMycHs enSo- 
biotica {Synchytrium endohioticum, S. Solani), 

In England wart disease has been the object of extensive investigations* 
and research since 1909. Scientific research has been carried out in order 
to discover the nature and the conditions of life of the fungus. Practical 
experiments have been conducted under the direction of the Board of 
Agriculture. Every year inspectors have been sent into tte ^ 

or suspected districts in order to determine the extent of the infection as 
well as its intensity in the various localities. In several places experiment 
fidids have been instituted with the o jectof ascertaining how^ far dusting. :: 
with fungicide powders or mixing them with the soil reduced or prevented, ^ 
; the disease, and whether the difterent varieties of potatoes wxre all equafly i 
affe^d by the disease. 

The researches and experiments made have demonstrated that the ! 
: disease spreads slowly but steadily; the contagious matter preserves 
yirid^ce in the soil for years, and all the fungicides hitherto tried haw 
; proy^ in^ectual to prevent or diminish the mischief. 

: By the side of these negative results, it has however been observed that ^ 
the different varieties of potatoes are very unequally affectedby the disease^ 

According to their resistance they may be classed as follows : , ' v ' , 

♦ ■ ■, ' " ■ ■ ' ' ' ' 

(i) See on t Jiis, Wbject R, Dec, X910, p. 361; No. 610, B. Feb, 1911; 

March 'I911'; No. B. June 1911; No. 3280, B. Nov-Bec. 1911 ;•Nc0.^2I9,; 221 
B. Jan. 1912; No. 43 ^, Feb. 1912; No. 976, B. June 1912; No. timfB. July 1912; 
No. 182, B Feb. 1913; No. 751, B. June 1913; B. July 19x3, p. xob6> 






BACTEEIAI, AKB FUNGOID DISEASES OF VARIOUS CROPS 277 


d) Varieties that are completely or practically iromme from the 
disease : Laagworthy, What's Wanted, Golden Wonder, Peacemaker, 
Sutton's Discovery (St. Malo Kidney). 

h) Varieties generally immune from the disease, but liable to it if grown 
in infected soil: Aberlady Early, Milecross Early, Snowdrop, Southern 
Queen, Southern Star, Findley's Conquest, Sutton's Abundance, Sutton's 
Supreme, Sutton's White City, Chiswick Favourite, Bobbie's Favourite, 
The Crofter, The Provost, Davie's Eaird and Schoolmaster. 

6’) Varieties seriously attacked in infected soil: Puritan, Sharpe's 
Victor, Express, Epicure, Myatt's Ashleaf, May Queen, Midlothian Early, 
Ninet^dold, Maryland Queen, Royal Kidney, British. Queen, Radium, 
Russet Queen, Colleen, Lad^^ Elewellyn, Sutton's Harbinger, Sutton's 
Centenary, Sutton's Satisfaction, Windsor Castle, Northern Star, Eldorado, 
Talisman, President, Tyne Kidney, The Scot, The Bruce, Eong Edward 
VII, Up-to-date and similar varieties such as Factor, Table Talk Jand 
Duchess of Cornwall. 

Among the early potatoes the following are recommended : Snowdrop,. 
Conquest and Abundance. The two latter 3deld an abundant product and 
are of good quality, but in rainy years they are very liable to Phytophthora 
and to leaf-curl, which render spraying with Bordeaux mixture indispens-^ 
able. Among the late varieties the following are recommended: The 
Provost, Davie's Laird, Golden Wonder and Langwurthy. If the soil is 
much infected the two latter are to be preferred. 

It must be remarked that this classification is based only on es^riments 
made in England. OurJknowledge of several other diseases of plants . has 
taught us that for a given plant resistance to a certain destructive fungus 
is not always the same, but that it can vary in different countries and 
according to the latitutes under which it is grown. 

In order to determiue to what extent the i per cent, formalin solution 
employed in Sweden against black scab (which appeared in the country 
for the first time in October iqia) (i) was capable of destroying the para^te 
viu the soil, the Experiment Station carried out some special experiments 
* afi the summer of 1913 on three small plots, one i sq. metre (a little over i 
sq. yd.) and the other two 0.3 sq. m. (3 sq. ft.) in extent. Th^: plots were 
isolated from the adjoining ground by a cement or zinc partition descending 
into the soil to a depth of over 3 ft. At the beginning of spring a great 
number seriously diseased potatoes were mixed with the soil of the three 
plots,; Somewhat later, about a fortnight before planting, the two small 
plots were watered with a i per cent, formalin solution at the rate of io, 
litres per sq,' metre {1.8 gals, per sq. yard), whil t the large plot was left 
unwatered; On May 20 the three plots were planted to potatoes ; in one 
of the small plots twO tuberS: of Ma^um Bonum were placed, and in fto 
other two of Up^o-date. This lafter variety is recognized in En^all|' as 
: being very liable to the diseaise. In the third and lar^r plot five; fdl:^ 
of Up-to-date were planted. In the three plots the plants grew , 

July 1913, ,p.' 1005, ' , , - iM 4 *h 
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during the summer and autumn, presenting the appearance of healthy 
plants. On September 8 the potatoes were lifted. It was then found that 
all the tubers gathered from the plots that had been watered with formalin 
solution, namely 17 tubers of Up-to-date and 13 of Magnum Bonum, were 
completely free from black scab, whilst out of the 43 tubers lifted from the 
larger untreated plot, 39 showed characteristic eruptions of the disease. 
The infection how^ever was not very severe on any of the five plants, owing 
no doubt to the fact that the contagious matter, having been introduced 
into the soil only in the spring and not in the preceding autumn, had barely 
penetrated into the soil. 

Anyhow, the above experiment shows that a i per cent, formalin solu- 
tion at the rate of 1.8 gals per sq. yard has the power of destroying the infec^ 
tious matter in a soil infected by the potato black scab fungus. In dealing 
wdth a soil that has been infected for years a stronger solutiofi will be 
necessary, namely 2 or 3 per cent. 

183 - American Goeseherry Mildew (Sphkeroibeest mors^uvae) recorded 
trom France. — Foex, EmNNS in journal d" Agriculture pratique, 1913, Vol. II, 
No. 49, PP- 717- 71 9. Fans, December 4, 1913 : and in La Reme de Pkytopdthologie, 
appliquie, Vol. I, No. 13, pp. 165-167. Paris, December 5, 1913. 

The writer records a small outbreak of American gooseberry anildew 
in the centre of France. He indicates the present distribution of the disease ' 
in northern and central Europe and the regulations adopted by some of 
the countries concerned (i) together with the methods of control at present 
in use (2) . 

X84 - The Bffeet on Carrots and Spinach of being grown in Soil Infect^ by 

iil^er-and-Toe* — Fron, G. in journal d*agticuUure pratique, r9i3, Vol. II, No, 49^ 
pp. 7^0-731. Paris, December 4, 1913. 

Several plots of cabbages were partly destroyed in 1:912 by 
fhora Brassicae, The cabbages were succeeded by a crop of carrots, which 
only flourished in the parts free from disease. The same effect was noticed 
in the case of spinach grown under similar conditions. The roots of the 
carrots were not examined, and no obvious disease was noticed on those 
of the spinach. They showed, however, certain deformities the cause of 
wMch has not yet been dOtOrmined. Microscopic examination did not 
r^eal the existence of the finger-and-toe fungus in the tissues. 


(i| Ar note, la the Reme de Phytopi^hologie appliqUde states that ia Ftaaoe, 

wtee the disease was aoticed and studied for the first time ia Jtme i9i3»- ^the 
of Agrioiltare, ba the advice of the ** Comity coasultatifdes Epiphyties^Mias 
the Prefect of the Department of i^oiret to issue immediately, by means :ci;>a 
decree, such regulation^ as may be considered necessary for limiting as te as possible 
-Ihe' damage due to .the disease.' 

(3) Sec No. 1301, B. Nov. 1913. fB/f.], 
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PARASITIC AND OTHBR INJURIOUS FI^OWERING PLANTS 

185 - Streak Disease of Sweet Peas, (i) — TU Gardener's Chronicle, Vol, UIV, KO.J409, 
p, 459. lyondon, December 27, 1913. 

The National Sweet Pea Society offers a prize of £ 10 los and the Gold 
Medal of the Society to the first person furnishing a cure for streak disease 
of sweet peas. Communications should be addressed to the Secretary, D. 
Tigu^eil, Gfeenford, Middlesex. 

18O - Aseoehyia Qerberae n. sp.. Parasite of Qerhera Jamesoni, an 
Ornamental Composite* — Majffei, I^uigi in Rivista U Faiohgia Vegetale, Year VI, 
No. 9, 3 pp. Pavia, 1913* 

For the last two years the specimens of Gerber a Jamesoni possessed 
by the Botanic Garden at Pavia, and obtained partly from Antibes, have 
had their leaves damaged by a Spheroidaceous fungus which has spread 
considerabty in 1913. The disease appears as a small nut-coloured circular 
spot, which gradually increases to some centimetres in diameter. And as 
on the same leaf several such spots are produced, these run together and 
almost completely spoil the leaf, which wilts. The spots become dark 
chestnut in colour and are either sharply defined or their edges shade off 
into a wine colour; they occupy both sides of the leaf and present concentric 
streaks. Observing them with a magnifying glass they appear dot- 
ted with small prominent bodies, the pycnidia of the fungus, which 
the writer refers to the genus Ascochyta and considers as a new species 
under the name of A. Gerberae. 

The writer does not know whether the disease has developed in 
other localities; anyhow, considering the rapidity with which it spreads, 
it is advisable, failing practical means of cure, to collect and destroy the 
leaves that are attacked in order to prevent the spread of the disease 
on a plant which, though of recent introduction, is already, owing to 
its flowers, the object of considerable exportation and a not indifferent 
source of profit to those districts which grow it on a large scale. In Italy 
also its cultivation has been undertaken, especially in I^iguria, where it 
thrives very well in the open and acquires its full beauty. - 


PARASITIC AND OTHER INJURIOUS FLOWERING PLANTS. 

187 - A Poisonous Buttercup (Raittaijealus seeleratus L*) in New Soutii 

Woles* ^ Hamilton, A. A. in The Agricultural Gasetie ^f Nm Smth WiUes, Vol. 24, 
_Fart.;.iOi'p. 862.’ 'ST^diiey, 1913. 

Rammcmlus scekratus, described as especially poisonous to cattle, ha^ 
been found by the writer at Waterloo, N. S. W., in a ditch flowing into Cook's 
River. It is probably a recent introduction and is not yet very widely spread. 
There is every prc^pect, however, of its spreading over a comparati^y 
)Iarge area of low 4 ying niarshy land in the neighbourhood of Cookes Rife; 
the plant is a freely-seedihg annual and occurs under conditions 

'■ 'No. XI08, Sept. .1913. ' j' ■' 
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tionaliy favourable for its propagation. These marshes are much used by 
local dairymen and horse owners for grazing purposes, especially during the 
summer months when other pastures a.re suffering from lack of moisture. 
As far as is known, it has only once previously been recorded in Australia, 
viz. by Professor Ewart in 1905, near the Snowy Piver, Victoria. 

insect pests. 

188 - Life-History of Syrphid Fly Predaceous on Froghopper Nymphs. — 

Guppy, P. If. in Department of Agficulture^ Trinidad and Tobago^ Special Circular^ 
No. 8, 5 pp., 3 figs. Trinidad, October 23, 1913.- 

The writer describes the life-histoiy of a syrphid fly, Sal'p%ngogaskr 
nigra, which extends over 20 % to 21 % days. Its larvae attack the nymphs 
of Tomaspis saccharina (“ Sugar Cane Eroghopper ”) and T. puhescens (‘'Black , 
Froghopper During the larval stage (9 to 10 days) each SalpingogasUr 
destroys or sucks from 30 to 40 nymphs of the froghoppers. There is no 
doubt that this parasite destroys large numbers of very small larvae, / 
wherever the latter are abundant. In two cases the writer found some 
adult froghoppers which had only just emerged from the n^nnph stage killed, 
by the larvae of the parasite. 

Salpingogaster nigra occurs wherever froghoppers are fot^. >11 |s, one 
of the most important of the natural enemies of the froghopper. 
its specific parasite, and it is hoped that it may be reared successfuliv; 
a large scale. 

iBg Monolexis lavagnei n. sp. (Braeonidae) parasitic on Sinoxyioh 
sexdentatum on Vine Shoots. — Picaep, F. in Bulletin de la SocUU entomo^ 
logique de Ffmce^ 1913, No. 16, pp. 399-402, fig. i. Paris, 1913. 

Sinoxylon sexdentatum Oliv. is a Bostrichid beetle commonly found , 
in the South of France on vine shoots, which it destroys. To the many 
enemies of this insect already well-known is now added a new species of ^ 
Braconid, described by the writer as Momlexis lavagnei, distinct fromM, 
foersieri March. This new Hymenopterous insect is not exclusively parasitic ; 
on 5 . sexdentatum] it has been taken from oaks attacked by Scobicia pustu- ' 
lata^. and hjXyhniks praemtmGieim., and also from Corsican pine (Pirns 
Salzmanni iym. ~ P. Laricio Poir.), attacked by Pytiogems mAPUyophtho-^. 
rus. The species is probably widely distributed in the South of France 

190 - Parasites of the Fruit Fly (i) in Africa.— SitvESTRi, B.m Esiram dai 
tino del Ldbora$ono di zoologia gmerdle e agraria deUa R. Scuola superim di 
turn m Rortioiy Vol. YXII, pp. 164, figs., i Map. Portici, 1913. 

In those regions in which fruit growing is an important branch of agricul- 
ture and which possess a cHmate and soil suitable for its extension, much • 
alarm has been felt, especially during the last ten years, at the spread, 
fruit fly, Ceratitis capitata ViTied (2). Whilst some entomologist^ sought 

{i) Sec also No. 1404, jB, Dec. 1913. {Mi,}, J 

(2) See B. Dec. 1910, p. 375; No. 2028, B. June 1911 ; Nos. 3S53 and 3281, B/No?/-- '; 
Dec. 1911; No. 1692, R. Dec. 1912; No. 182. B. Febi 1913. ' (Edi). j 
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artificial means of control of the injurious insect, others endeavoured to 
find its parasites and to introduce them into the countries in which they did 
not yet esist. But the first results obtained were unfavourable and 
caused many to consider that the natural control of Ceratitis and other 
insects of the same genus and of the genus Ducus was impossible. The 
question was, however, taken up again in 1910, when the discovery of Cera- 
Utis capitaia in Hawaii (Honolulu), almost certainly introduced the previous 
year with Australian fruit, placed the serious problem before the islanders 
and obliged the authorities and entomologists to solve it. 

The writer was invited by the Hawaiian Government to proceed to 
West Africa in order to seek there the parasites of the fruit fly, as that part 
of the world had not yet been explored from this point of view, while it was 
considered as the probable home of the insect. Sig. Silvestri's plan was the 
following : a) to ascertain by visiting the greatest number of colonies if 
C. capitata, besides being found in the Congo, existed in western Africa, in 
Senegal and to the south of that r^on, and if it was controlled by special 
enemies which might be advantageously mtroduced into Hawaii and into 
Italy (this country also being interested in the question) ; h) should C. ca- 
pitc^ not be found, but some other alHed species or insects of the genus Dacus, 

, to seek their parasites and to experiment them on C. capitata, and if they 
held out promise of success to introduce them into Hawaii and Italy. 

The writer left Europe on July 25, 1912, and msited the fohowing 
localities : the Canaries, Dakar, French Guinea, Senegal, Southern Nigeria, 
Kamerun, the Gold Coast, Dahomey, the Congo, Angola, South Mrica, 
Australia, Honolulu. He returned to Italy, reaching Naples in July 1913. 

After some notes on the places he had been at and on the entomolo- 
gical researches carried out in each, the writer enumerates the fruit flies 
observed during his travels: C. capitata, C. giffardii Bezzi, C. silvestrii Bezzi, 
C. stictica Bezzi var. antistictica Bezzi, C. punctata Wied,, C. anomae Graham, 
C. colae n, sp,, C, ruUvora CoquiUet, C. nigerrima Bezzi, C. tritea Walker, 
Dactis oleae Om-, D, armatus Fahx., D, bipartitus GTahsm^ D. lomsburyi 
Coquiiiet, D, vertebratus Bezzi, D. brevhtylus Bezzi, D, Umgistylm Wi^. 

, The systematic description of these flies is accompanied by information 
as to their geographical distribution, host plants, life history, and in the 
cam of C. capitata and D. oleae, as to the injiuy caused by them, and 
the natural means of controlling them. 

A X then gives the systematic description, geographical distri- 

bution and life history of the numerous parasites of the species of Ceraiitis 
I and. and collected during his Journey. They belong to the 

"^) Bracbhids: Szepl., 0 . damidaBdY,, 0 . lomsburyin> 

0 , dexter n. 0. perproximus n. sp.* 0 , fer^oxirms y2x. moiedim 
n. var., 0 . n. sp., 0 , n. sp.; O, inquirenius n,^*^ 

at^icanmBxh^,, P,aprica^ onevddis Bedylm^ giffdrMm 

Diachasma fuUawayin. sp., P* fidiawayi v^. robustum n. van, 

Biqsteres cauddu$BmpU, Sigdphm dam 
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h) Proctotrtipids: Galesus silvestrii Kiefer, G. silvestrii var. rohisfdor 
n* var., Trichopria capensis Kiefer. 

c) Chalcids : Dirhmits giffardii n. sp., Z>. eJirhorm n. sp., Spalangia 

afm n. sp., Tetrasiichus giffardii Silv. (i), T, oxyurus n. sp.. To these, the 
writer adds Syntomosphyrim indicum Silv. (2), as it is a species which 
may be very useful, at least in tropical countries, and should be introduced 
into Hawaii. , 

d) Formicids: Dorylus affinis Schuck, 2 >. {Anomma) nigricans 
var., hyhrida Santschi, Aeromyrma vprax Sanstchr. 

From the writer's researches the follovring facts are established. 

i) In West Africa various species of Ceratitis and Dams exist, some 
of w^hich, at least in the months in which the writer observed themi were so 
reduced in numbers as to lead one to believe that they were efectively 
controlled by natural enemies. 

2) A certain number of Braconids (of the genera Opius, Diachasma, 
Hedylus, Biosteres), of Chalcids (of the genera Tetrastichus, Spalangia) and 
of Prctotrupids (of the genus Galesus) are perhaps the most active enemies 
of fruit flies in West Africa, without however excluding other natural 
enemies* such as insect egg-parasites, bacteria and fungoid parasites 
of the larvae. 

3) In Nigeria and in Dahomey'the writer has ascertained the presence 
of 'C* capitata ; it was ho’^ever, at least from November to Febtliity> 
extremel}?* rare ; this is probably due to the same parasites discovetM^'^ 
by the writer for the other species of CeratiUs and Dac'iis.vnth.c^nt however 
excluding the possible existence of other enemies. 

4) Several h^unenopterous parasites of any one species may attack 
different species of CeratiUs bxA Daom, 

5) Parasites of C. giffardii and C. amnae were experimented by the 
writer with C. capitata and they developed well. 

6) The TOiter conveyed to Honolulu living adult specimens of 
perproximns, Dirhinus giffardii, Galesus silvestrii from West Africa, of 
0 , htmilis and Trichopria capensis from South Africa, of Diachasma iryoni 
from East Australia ; from Honolulu to Portici, Italy, he brought speci- 
mens oi Dirhimis of Galesus, 

^ 7) Dirkinus giffardii and Galesus silvestrii were multiplied and distribu- 
ted in large numbers at Honolulu, and Diachasma tryoni and Opinus^ • 
h 0 mU$ in smaller numbers; in Italy, Dirhinus and Galesus were distributed, 

/8) Concerning the results of such distributions nothing can be affirmed 
until tfe acclimatisation of these species is ascertained ; but supposing it : 
to succeed, at least in Hawaii, with Diachasma, Opius humilis, Dirhinm '' 
ZTsA Gaksus, n considerable destruction of C. capitata is to be hoped for, 

9) In case tryoni does not become acclimatked ^owi:^' 

to the smali number of specimens imported into Hawaii, it wiH -be^ h^' 
cessary to import as soon as possible large numbers of them Ife- 

{i}See No. 1404^ B. Dec, 1913 {Bd,), 

(2) See p. 375 B. Dec. 1910. 
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tralia, the importation of this parasite from Australia to Hawaii being 
very easy. The introduction of other Braconids of the genera Diachasma 
and BiostereSy parasites of Anastrephay from Mexico and Central America, 
is advisable before again attempting the introduction of Braconids from 
Africa, because owing to the distance of this country from Hawaii and the 
nature of. the parasites, their arrival in good condition is very difficult, 
whilst their introduction into Italy from West Africa is easy, 

10) It is important, and according to the writer even necessarj^ to 
study C. capitiata further in West Africa, and to ascertain if it is attacked 
by Tetrastidms giffardii ; if so, attempts should be made to introduce 
the parasite into Hawaii and Italy. 

11) It would also, in the opinion of the writer, be very useful to extend ' 
the study of C. capUata and other fruit flies in East Africa from Natal tO' 
Uganda, because it is possible that other good parasites exist in those 
regions. 

12) He advises also the importation from India into Hawaii oi Synto- 
mosphyrum indicum and to study the other parasites of the genus Bad- 
focera in India, as among them there might be some very useful for the 
control of B. (Dacus) cucurbitae and some suitable for C. capitdta, 

13) For the olive fly {Dacus oleae) it is necessar^^ in the first place to 
attempt the introduction and acclimatisation of Opms concolor from Tunis, 
then the parasites that are already knowm and others that may be discov- 
ered in Eritrea ; if these should not afford the desired results, the parasites 
from South Africa will have to be imported and those which may be 
discovered in other parts of Africa and in Asia. 

14) It is of the greatest importance for Italy to stud}’’ the olive fly 
in Tripolitania, where no mischief is reported, and in Eritrea, where mkny 
species of parasites of the fly are already known. These researches 
might perhaps lead to the solution of the grave problem of the control of the 
fly tod would at all events be very useful in extending our knowledge of 
the life-history, of the fly and of its enemies. 

T^^^ ends with a rich bibliography. 

19X - Some Faetors affecting the Susceptibility of Cucumber Plants to Burning 

from Hydrocytoln Acid Gas (I). — stone, G. E. m Aimml Report of the Mas- 

sachusdts AgneuUural Experiment SioHony Year 25, No. 31, pp. § 1-72 -j- i plate. 

Boston^ January 1913. 

Espexinients on the fumigation of cucumber plants with hydrocyanic 
acid gas in g!a$s houses of different illumination gave the followung results : 


(i) See also 3Dea;i9io, p. 382. 


(E4.). 
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Average of three experiments 

Number of compartment 

1 

1 

X 1 

1 1 

1 

3 ' 

4 

5 


Relative intensity of light * % 

24.40 

26.60 

48.10 

^■4 

b 

0 

100.00 

Average height of. plants . . cm 

22.30 

23*30 1 

17.30 

19.90 

15*50 

Average diameter of stem . s 

0.44 

0.53 

0.53 

0.66 

0.78 

Average length of fntemodes » 

7^30 

7*00 1 

5.90 

4*30 

4.00 

I^ength X width of leaves, sq. cm. 

70.90 

90.30 

62.60 ! 

80.20 

85-50 

]^ffect of fumigation on leave? ** 

all burnt 
or killed 

burnt, few 
killed 

some only 
burnt 1 

traces of 
burning 

no burning 


• Tile telative light intensities were determined by chemical methods. The varying ligjht conditions 
were obtained by means of cloth screens of vsnions grades from mosquito netting to fine muslin. 

** AH the plants were fumigated with 0.007 gram d cyanide per cubic foot during i hour. 


' Experiments on the effect of varying quantities of soil moistnre on the 
susceptibility of cucumber plants to burning by hydrocyanic acid gave the 
following results : 


Average of three experiments 

Number of pot 

1 

1 

! I 

2 

1 

3 

1 4 

1 

5 ■ 

6 


Percentage of moisture * . . . 

10,00 

15.00 

20,00 

50.00 

60.00 

70.60 

Average height cm. 

6.20 

7*50 

10.20 

13*00 

17-50 

HI 

b 

0 

Average length of internodes » 

4.20 

4-50 

5.20 

5*50 

7*50 

8.2 

Average length of petioles . » 

i. 3 <> 

1*7 1 

2.2 

3*20 

4.00 i 

3*2 

Average diameter of stem. . » 

0.30 


0.40 

0.45 

0*55 

0.50 

Aye^ige length X average 
width loi le^f . . . . sq. cm. 

6.25 

39.5 

^ 7-5 

162.50 

225*00 

285.0 

Effect of, fumigation on leaves ** 

no 

burning 

no 

burning 

slight 

burning 

nearly all leaves 
burnt 


* Bercentages. of the total water-retaining capacity of the soil, which was 47 per cent. 
** FumignBoh as before. 


These experiments point to the condiision that differences to t;he deve- > 
lopment of the tissues, wltether brought about by inferior l%ht conditions 
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or by excessive moisture in the soil, aSect their susceptibility to buraing 
tinder the influence of hydrocyanic acid. 

Further experiments are being conducted to throw more light on the 
influence of other factors. 

192 - Tapinostola, mascalosa, a Hoetuid Moth injarioiis to Cereals in 
Hungary. — Jablonowsky, Jo.zsef m KozIM, Year 23, No. 99, pp. 3335-3337, 
tigs 441-443- Budapest, B^cembar 24, 1913. 

In 1913 a good deal of damage was done to crops of oats and barley 
on the Pusztap6 estate in Hungary by the caterpillars of Tapinostola 
musoulosa Hb. ; some 40 acres were so badly infested that the crops had 
to be ploughed under. 

This species occurs in most of Europe, except the extreme north, 
and in Central Asia ; it was not pievdously recorded as injurious in 
Hungary, though in Russia it has been known to do enormous damage 
in some years, as in 1882, 1894 and 1899, when it was estimated that 
two-thirds of the crops were destroyed. 

The larvae hibernate in the stubble or in rough grass at the edges 
of the fields, so that these places should be ploughed deeply if possible, 
or else burnt., Once they reach the grain crops, to which they move 
about the end of March, the damage cannot be prevented. 

193 - Anihonomm grandis var. ihurberieae (a Cotton-Boll Weavil) on 

Thurberia ibespesioides, in Arizona* - pierce, w. bwighx, in Journd 
of Agriculiurctl Research, Vol. I, No. 2, pp. 89-98, figs. 1-9, plate VI. Wasfiiagton, 
B. C., 1913. 

In February, 1913, considerable importance was attached in a prelim^ 
inary report to the discovery of a Curculionid in Arizona (Ventana Canyon, 
Santa. Catalina Mountains), resembling the Mexican cotton-boll weevil 
[Anthonomus grandis Boh.), whose injurious character.is well kuown. The 
insectlivesinthecapsulesof Gray {syn. Gossyphm 

Thwheri Tod. and Ingenhauzia triloba M09 et Sesse), a Malvaceous plant 
indigenous to Mexico and Arizona, and known by the natives as wild cot- 
ton on account of its resemblance to the true cotton plant. 

Examination of abundant material from several localities in Arizona 
has enabled the writer to distinguish this insect as a new variety of A . 
gmndiSf Widch he names var. thurberiae; it differs from typical A. grandis in 
several morphological, physiological and biological characters: the nature of 
its host its occurrence at higher altitudes {4000 ft) 

and the period of its development (mid-August to November) . This variety 
inight fly considerable distances in search of food, though it will probably 
ajnfine' itself to its natural host as long as there is sufficient of the plant to 
supply it with food. Supposing there were a shortage, the insects would 
• naturally attack : coiton first, and with disastrous results. Ext^sive 
destruction of Thurb^ria is therefore to be deprecated as tending to encour- 
age the insect to adapt itself to the cotton. Thus the writer ^fcor^ide^s 
' it would be better not to interfere with the present conditions, and su^e^s 
the introduction of paxmtes pi -A/ to reduce the numbers of the 
Insect and'keep it in' check./, ^ r v;'-. -■■■■v... -- 
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Z94 - Acheta moHo^ an Orttiopterous Inseet injurioas to Sisal in German 
East Africa. — Krakzlin in Dcy Year IX, No. ii, pp. 568- 570* Daressalam, 

November 1913. 

The writer has observed on a number of year-old plants in certain parts of 
a plantation of Agave ngida- vat, sisalana a new type of damage not previously 
recorded on this crop. Portions of the lower leaves about an inch long had 
been eaten away, sometimes at the tip, but more often at the base, just above 
the junction with the stem. The damage differed from that caused by 
snails, which eat the upper surface to a shght depth, in consisting of holes 
cut from the edge of the leaf towards the centre ; in some cases whole 
pieces of the leaf appeared to have been removed and certain leaves were 
nearly or quite cut off from the stem. 

In places where the surface of the ground contained crevices or clods 
of earth, hardly a single plant had been spared. The writer, unable to ascer- 
tain the cause of the destruction in the day-time, visited the plantation at 
night and observed a large number of very small young of Acheta mono 
(Orthoptera) on the damaged parts, for which they were obviously respon - 
sible. 

The localisation of the insect and its damage is explained by the fact 
that it only finds a suitable retreat during the day-time in places where the 
siirfaqe of the ground forms hiding-places in which it cani five UBlder damp 
conditions ev& in dry seasons. $uch being the case, tins insec^^ 
become a source of serious danger to the cultivation of sisal. ' ‘ ! 


AI-FREDO RUGGKRI, Gerenie f&spohs&hitd. 
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FIRST PART. 

ORIGINAL ARTICLES 


Agricultural Education in the Argentine Republic 

by 

Tomas Amadeo, 

Professor of Rural Economy in the University of Buenos Aires, 


I. Present organization 

Agricultural education in the Argentine Republic may be classified under 
three heads : i. Higher education given in the Universities ; 2 , Medium, ele- 
mentary and continuation education provided by the Federal Government ; 
3. Agricultural education provided by some of the provinces and by special 
institutions or by national institutions connected vidth the above or- 
ganization. 

Higher university education, — This is given by the faculties of Agricul- 
ture and Veterinary Science, which form part of the National Universities 
of Ua Plata and Buenos Aires. The first of these two faculties was founded 
in 1813 in the present School of Agriculture and of Animal Husbandry at 
"‘Santa Catalina ", which is now a practical school of agriculture annexed to 
the same institute. The second, situated in the neighbourhood of Buenos 
Aires at a place called “ Ua Chacarita ", was founded on September 25,1904. 
Both faculties include two sections, one for agriculturi engineers, the 
other for veterinary surgeons. The programme is a four years' one. For 
admission the degree of “ bachelor " granted by the National Colleges is 
required ; failing this the candidates have to pass an examination equivalent 
to the above courses. The Ua Chacarita faculty differs from the one at 
La Plata in that it has organized arrangements for boarding the students 
which will be inaugurated in 1914. The teaching staff at La Chacarita isi 
only to a limited e:^ent composed of agricultural engineers and veterinary 
; surgeons, while at La Plata almost aU the professors hold such diplomas. 

Both institutions are endowed with laboratories and museums whidi 
can compete with the best of the kind, and the cultivated lands and experi- 
ment fields that surround them are such as to meet all educational re- 
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quirements connected with the extensive type of agriculture prevailing 
in Argentina. 

Most of the young men who take their degrees at these institutions 
‘find immediate employment in the national and provincial services, the 
requirements of which in this direction are always increasing. Some are 
engaged as managers of private undertakings and others again manage 
their own estates. 

Secondary elementary and ccrntinmtion education, — As has already 
been stated, the vast organization that includes all the institutions 
of this kind is under the control of the Federal Government, through the 
Ministry of Agriculture, of which one division called General Board of 
Agricultural Education ’’directs all these services. 

The General Board of Agricultural Education was constituted in 1906. 
It develops an organic scheme of education which includes : 

a) — Practical instruction given in the District Practical Schools 
scattered over almost the whole of the country. 

h) — Special or technical instruction given in the Special Schools. 

c) — Continuation courses entrusted to local agronomists and other 
subordinate ofi&dals distributed in the most important agricultural and 
live-stock breeding districts. 

d) — Experiment fidds and experiment stations attached to the 
practical and special schools. 

e) — District nurseries, devoted to the production and selection of 
forest and orchard plants and to their distribution in their respective 
districts. 

a) — Practical schools. The instruction imparted by these schools 
and by the special schools is free of charge. It is local, in as much as it is 
restricted within the limits of the produce of each belt ; it is specialized, 
as it is directed especially to that branch of agriculture or industry which 
characterl: es he dis ric in which the schoo is situated. These schools 
have adopted the system of lodging and boarding their pupils, who live in 
common with their professors and thus enjoy aU the advantages of this 
system. The following are the eleven schools of Agriculture at present 
existing in the Argentine Republic : 

i: — Dairy school at Bell ViHe (Cordova), 

2. — Agricultural school at Bella Vista (Correntes). 

3. — Pomoiogical school at Sah Juan. 

4. — Subtropical school at Posada (Missiones). 

5. — Forestry and industrial crops school at Colonia Benitz (Chaco). 

6. — ikgricultural school atXas Delicias (Entre Rios). 

7. — Agricultural school at Puerta de Diaz (Salta). 

8. — Agricultural school 25th of May ” (Buenos Aires). 

9. — School of agricultural mechanics at Bahia Blanca. 

10. — Market - gardening and fruit - growing school at Tigfe 
(Buenos Aires). 

II. — Dairy school at Olavarria (Buenos Aires). 
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The Tigre, May 25th, and Olavama schools will be in working order 
in 1914, 

The practical schools do not follow ^ systematic plan as it is usually 
understood; the curriculum is determined by the kind of production that 
the school will choose during the scholastic year. . The practical agricul- 
tural schools are organized in the same way as a model private farm and 
they aim at obtaining the best and most abundant product at the least 
possible cost and in such a manner as to allow the pupils to have a clear idea 
of the results obtained by the systematic methods adopted by the school. 

. These practical schools have the object of forming employees capable of carry- 
ing out the special work performed in the schools, and the theoretical part 
of the teaching is limited , to pointing out the reasons of the practical pro- 
cesses at the moment in which the latter are applied. The pupils are all 
boarders ; the courses last three years (six half-years) ; the instruction, 
board, lodging, clothing, etc., are all free of charge. The school of agri- 
cultural mechanics at Bahia Blanca not bemg provided with the ne- 
cessary installation for boarders, gives its pupils equivalent allowances 
in cash. 

In order to stimulate the students' activity they ate granted a daily 
remuneration of 10% d, is 3 ^j^d and is (^d during the first, second and 
third year respectively ; this remuneration may be . dimioished for bad 
-behaviour or for insufficient application to study (the students must 
perform all the practical work done in the institution). 

Besides, to encourage thriftiness, savings banks have been opened in 
the practical schools. 

At the end of the courses the students get a diploma certifying to their 
competence in the special branch which they have studied. This diploma 
however is not available in competitions for public employments because 
the object of these institutions is to turn out good and capable agriculturists. 
These schools also tr>' to find situations for their , pupils in the district, fur- 
nishing all the necessary information and proposing those candidates that 
seem most suitable for capacity and morality. 

The school half-years embrace the periods of the greatest agricultural 
and industrial activity ; there are two yearly vacations of 15 days each ; 
the working hours are the same* as those adopted in private establishments ; 
the time spent in the classes does not exceed one hour per day and is used 
only to take notes and to prepare the calculations and the drawings 
necessary for the operations of fanning and industrial practice. 

For admittance to one of these practical schools the following are the 
requirements : Age : above fifteen (birth certificate). Health and phys- 
ique suitable to the special work to which the pupil intends to devote him- 
self (medical certificate). Reading and writing correctly and a knowledge 
of the four ftmdamental operations of arithnietic. For this, examina- 
tions will be held between the 1st and the 6th of January in the school 
itself or elsewhere accordiug to instructions. Applications are received bet- 
ween the ist and the 15th of December. 
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b) Special or technical schools. — The special schools are also local ; 
they not only train their pupils in one given branch of agriculture, but 
they endeavour to develop in them a commercial spirit by making them 
assist in all the Gyrations connected with transactions over the produce 
of the establishments, thus contributing to form their individual judgment. 
These schools, like the preceding ones, are boarding schools. In the 
school for vine growing and wine making at Mendoza the boarding system 
has not yet been adopted on account of the required premises. Not more 
than 25 pupils are admitted at a, time in order to have full ejEciency 
of instruction. The school year begins on March i a.nd ends on De- 
cember 31, with two months vacation. 

In order to be admitted to the special schools the following conditions 
are required : i) Age, not less than 17 years (certificate of birth or equi- 
valent document) ; 2) Health and physique suitable to the work the pupil 
will have to perform (medical certificate); 3) Certificate of having passed 
the fifth class of the communal schools or passing an equivalent admission 
examination. 

Free places are granted to Argentine condidates who comply with the 
above requirements and satisfactorily prove that they are not in a position 
to meet the necessary expenses. 

The pupils are boarders, except at Mendoza ; they may be paying pu- 
pils or free of charge. The former pay £ 8 15 s per quarter, payments in 
advance. Those who obtain the free places are boarded, lodged, clothed, etc. 

The Mendoza school disposes every year of 25 free places or scholarships 
of £ 4 75 6i, which sum is paid in cash. The other schools grant scholarships 
in proportion to the merits of the students and to the finances of the 
institution. The expenses due to those who have free places form part 
of the general expenses and of the working expenses appropriated in the 
budget. The scholarships are only granted to Argentine subjects in strait- 
ened circumstances and, other conditions being equal, the sons of farmers 
and people engaged in industry are preferred. 

The special schools open at present are the following : 

School of vine growing and wine making at Mendoza; School of fruit 
growing and sugar making at Tucuman; School of agriculture and animal 
husbandry at Cordova; School of agriculture at Casilda (Santa Fe). 

The Casilda school is an intermediate type between the special and 
the practical school. The pupils who leave it bear the title of farm managers 
(Administratores Rurales). 

The vine-growing school of Mendoza possesses vineyards and a model 
cellar. It gives the diploma of vine grower and oenologist. The curriculum 
extends over three years besides a preparator3’^ course. 

The courses at the school of agriculture and of animal husbandry at 
Cordova have the same duration. The students on leaving get the title 
of experts in agriculture or animal husbandry. They can then follow the 
liigher courses at the National Faculties of Agronomy or Veterinary Science. 

At the Tucuman school of pomology and sugar making the Courses 
extend over four years, the first of which is preparatory; then come two years 
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of general study and one of special study in the sugarcane industry. On 
leaving, the students get the title of experts in fruit growing and sugar 
making. In order to increase the practical efficiency of the training, a 
factory for the extraction of sugar from sugarcane is being erected at the 
school. 

c) Continuation education. — This instruction is imparted by local agro- 

nomists. The Republic is divided into twenty districts, to each of which one 
of these agronomists is appointed. This official has the duty of spreading 
among the rural population of his district instruction about the crops, for 
the benefit of the men, women and youths who cannot follow the regular 
school courses. These local agronomists, assisted sometimes by a subor- 
dinate staff, conduct temporary courses, travelling lectures, cooperative 
experiments, and ^demonstration trains. The temporary courses are held 
for the children attending the primary schools, for adults and for soldiers 
also. During the vacation the schools of agriculture organize short courses 
on special subjects. , 

Several railway companies have placed special trains at the disposal 
of the district agronomists, who give lectures, information and advice in 
the above trains, as well as in ordinary trains, in farms and on the premises 
of agricultural associations. 

The cooperative experiments are intended to improve local production ; 
they extend the field of action of the experiment stations and of the schools 
of agriculture to those localities which lack such institutions, and assist 
in verifying and demonstrating the experiments made in them. The experi- 
ments conducted by the co-operation of the State with private persons are 
as numerous as possible in the area entrusted to each district agronomist. 
They are a happy combination of official and private initiative and fully 
justify their title, because the State supplies the seeds and the technical 
management of the experiments, whilst the other party provides the soil, 
labour and other necessary factors. This orgafiization is completed by 
the continued and persevering assistance of the General Board of Agricul- 
tural Education in all the competitions and shows (national, district and 
local) which take place in the district, and by the stimulating action of 
the institutions under the Board on everything connected with the found- 
ing and organizing of societies, syndicates and agricultural co-operative 
associations. 

d) and e) Experiment stations and district nurseries. — institu- 

tions must also be mentioned for their importance and because they com- 
plete the whole system of agricultural education. The experiment stations, 
which like the experiment fields are attached to the schools, are provided 
with a special staff which teaches the pupils experimental methods. They 
are a complement to the schools both from their position and from their 
administrative dependence ; they are in fs^ct placed tmder the scholastic 
jurisdiction and employ in their work, the same means and the same factors, 
at the same time that they enjoy a complete scientific independence as to 
thek researches. There exist also other experimental institutions of recent 
foundation under the Board of Agriculture and Agricultural Defence 
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(Direccion de Agxicnltuxa y Bef ensa agxicola), which foxms anothex division 
of the Ministry of Agrictilttire. 

The technical experts of agricultural education, considering experi- 
mentation as inseparable’ from tuition; constantly demand unity of action, 
vindicating their tradition as initiators of experimental research in the 
country. 

Agricultural educationpossesses also some special establishments called 
district nurseries, devoted to experimentation and more particularly to 
the multiplication of forest plants. Thanks to these establishments and 
in proportion to the progress of the buildings, rural organizations and agri- 
cultural improvement of the soil, the Board forms gradually a new nucleus 
suitable to the institution of a new school according to an established 
plan. Some of these establishments have been placed under the control 
of the Board of Agriculture and Agricultural Defence. 

Such is the national organization of agricultural education under the 
Ministry of Agriculture. It forms a harmonious whole which renders valu- 
able service to the progress of Argentina and to the unceasing develop- 
ment of the agricultural industries of the country. 


II — COMPI.EMBNTAXY OROANIZATION. 

. a) National insiituiions ivith agncuUuyal sections. — In order to com- 
plete the review of the national agricultural education, notwithstanding the 
fact that the principal character of the following institutions is different from 
that of the schools of agriculture, it is urorthy of note that agricultural instruc- 
tion is imparted in the Reformatory at Marcos Paz (Province of Buenos 
Aires) under the control of the Ministry of Public Instruction, and that 
agricultural work is carried out at the lunatic asylum called the Open Door 
near Tujan (Prov, of Buenos Aires). 

b) Agricultuml education in tJm provinces. — The Province of Buenos 
Aires has possessed for the last two years the School of Pomology at Dolores. 
Its organization and working are very similar to those of the national prac- 
tical schools. It disposes also of two important nurseries, situated at Ba- 
radero and Cazon. 

The Province of Entre-Rios has founded and maintains five .schools : 

1. The Alberdi ” Normal School for Rural Schoolmasters, situated 
near Parani, the capital of the Province. — 2. The Agricultural, Animal 
Husbandry and Industrial School at Villa XJrguiza, also near the capital. 
— ^ 3. The Don Cristobal Agricultural School (District of Nogoy^). — 

4. The General Urquiza Agricultural School (District of Villaguay). — 

5. The Agricultural School at Concordia. 

The courses in these schools extend over three years. 

The ''Alberdi'^ school prepares rural teachers for the elementary schools 
in which notions of general and special agriculture, of animal husbandry 
and of agricultural industries are given. The other schools turn out farm 
bailiffs and industrial foremen. 
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The Province of Sante Fe has instituted experiment fields in the district 
of Irigoyen, where varieties of cereals and forage plants are experimented ; 
it possesses also an experiment and demonstration field at the rural school 
at Godoy. 

The Province of Cordoba has founded an agricultural ofiSce for the spread 
of notions of agriculture by means of departmental agronomists. 

The Province of Mendoza has possessed for some years a Practical 
School of Agriculture at Sah Rafael. 

c) Special institutions for, agricultural education. — In the Argentine Re- 
public there are also schools of agriculture kept up by private associations 
or by religions corporations ; these schools have in part the character of 
asylums for abandoned children. 

Special mention must be made of the “ NicanorEzeiza Practical 
School of Rural Industries, founded by a group of inhabitants at Coronel 
Vidal (Prov. of Buenos Aires). This school is subsidized by the Government 
of the Province and will probably soon belong to it. It disposes of an estate 
of 617 acres with garden, nurseries, courts, pigstyes, lucerne fields, etc*, and 
will soon have a butter and cheese dairy and a herd of 50 cows. 

The school has been open two years, and its nurseries have already pro- 
vided about 50 000 forest and fruit trees and during the year the num- 
ber will reach 100000. 

The Patronage for Children ” maintains at Claypole (Prov. of Buenos 
Aires) an agricultural school with upwards of 200 children. 

The Basque scholastic institution '' Eusfcal Echea founded by the 
Etlskarian community for the education of Basque Argentine children, pos- 
sesses an agricultural school at Llavialiol (Prov.of Buenos Aires) in an estate 
50 acres in extent. The school is managed by Capuchin fathers, who give 
100 children elementary education and a course of agricultural theory and 
practice divided into four years. 

The Salesian fathers control four important establishments in the 
Republic : i ^ 

I. “ Don Bosco agricultural school at Uribelarrea (Canuelas, Prov. of 
Buenos Aires) with 1062 acres of land. It keeps 40 pupils. — 2. San Pe- 
dro College at Fortin Mercedes (Rip Colorado), 97 miles from Bahia Blanca, 
with ICO pupils. — 3. Don Bosco '' School of vine growing and market 
gardening at Rodeo del Medio (Prov. of Mendoza), with 100 pupils. — 
4. " San Jose '' agricultural school at Roca (Rio , Negro), which occupies 
1235 acres of irrigated land and teaches upwards of 50 pupils. 

The Salesian fathers possess at Bernal (Prov. of Buenos Aires) 50 acres 
of land devoted to experimental cultures and to the production of fruit. 

The ** Nino de Dips agricultural and industrial school at Victoria (En- 
tre Rios) is managed by Benedictine fathers and disposes of 840 acresi 
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The Present State of Irrigation in Germany 

by 

Professor E. Kruger, 

Govcrnyt^^nt Councillor and Member of the Council of Architecture, Berlin. 

Up to within the last few years, irrigation in Germany was limited to 
water meadows, of whicli the oldest records date back to the i6th century. 
Thougb for several decades information on the irrigation of fields and gar- 
dens in other countries awoke a certain interest, nothing w^as done in this 
matter because the returns from the land without irrigation were satisfac- 
tory and because the rainfall in Germany was considered sufficient to 
ensure full crops. While irrigation flourishes principally in those countries 
where the yearly rainfall does not average more than 250 mm. (10 inches) 
and is moreover unfavourably distributed in the course of the year, Ger- 
many has no part of its territory that gets less than 400 mm. (16 in.), and 
of this quantity a great part falls during the time that plants grow (stun- 
aner) . Nevertheless it is not only the; question of the total arnount of rainfall 
occurring in a length of time, but also that vegetation should be spared 
periods of drought, even if these be only temporary. Already Hellriegel (i) 
had shown by means of pot experiments how injurious to the crops quite 
temporar35^ spells of drought are, in spite of subsequent abundance of water. 
Still more conclusive are the results of lysimeter experiments which indi- 
cate the amount of water required for the production of i lb. of crop or 
of dry substance, and compare the quantity of water required for the pro- 
duction of a good crop with the rainfah. The figures thus obtained are in 
truth distant from each other. Thus, for instance, much larger quantities 
are required when w^ater is given in excess or when irrigation is practised with 
insufficient manuring. The limits are not too far apart when the consump- 
ption of water required for the production of the heaviest crop, if suffi- 
ciently manured, is considered per unit of water (2) ; this must be the 
aim of the whole irrigation problem. 

The Kaiser Wilhelm's Institute of Agriculture founded at Bromberg 
in 1906, and especially its section devoted to land improvements, considered 
it one of its chief duties to study the water requirements of field crops and 
con^quently the profitabl^ess of field irrigation. 

By means of the lysimeter experiments carried out there, it was found 
that the total evaporation from plants and soil during the period of 
vegetation in relation to the rainfall stood as shown in Table i. 


(1) Hellriegel: Grundlaqen des Wasserbaues, p. 452 11. 

(2) Mifinhtn^qcji dcs Kaiser Wilhelms Xnstiiuts su Byomhcrq, I, 373; 11 , 163; III, 171J > 
IV, II S and 132; V, 210. 
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TaBEE I. 


Year 

Crop 

1 

Months { 

! 

Total 

1S09 

Oats 

IV 

V 

VI 

VII 

IV to vir 



mm. 

in. 

mm. 

in. 

mm. 

in. 

mm, 

in. 

mm. 

in. 

Rainfall 

— 

51 

2.00 

5 

0.20 

43 

1.69 

65 

2.56 

164 

6.45 

Evaporation 

1 

17 

0.67 

73 

2.87 

206 

8.10 

162 

6.97 

458 

18.02 

1910 

Rye 

IV 

V 

VI 



IV to VI 

Rainfall 

' — 

33 

1.30 

64 

2.51 

109 

4.29 



206 

8.1 1 

Evaporation 

— 

59 

2.32 

158 

6.22 

148 

5.83 



363 1 14-37 

Mean Rainfall .... 

— 

34 

1.34 

48 

1.89 

58 

2.28 

. 1 

65 

2,56 

i 

1 ' 


The last line of the above table represents the average rainfall for 
Bromberg according to observations extending over upwards of 60 years, 
from which it appears that 1909 was a dry year and 1910 a wet one. But 
in both cases the amount of water required by the plants was considerably 
above that offered by the rainfall, and in some months to such , an extent 
that it is doubtful whether without irrigation the soil would have been able 
to supply the deficiency from its store (subsoil water), especially in soils 
possessing a low water capacity, which are the first to be considered for 
irrigation purposes. The results obtained in both years by irrigation 
-confirm this doubt. The unwatered plants were evidently injured by 
the spells during w'hich their need of water was not fully covered by the 
rain. The same results were obtained in all the irrigation field experi- 
ments carried out at Bromberg. Even in the wettest years, to which 
especially 1912 belongs, there are some short periods of drought, and con- 
sequently irrigation proved beneficial, as may be seen from Table II. 

In only two out of the six years during which experiments were made 
was the rainfall inferior to the average (205 mm. = 8.07 in.), 'and yet 
every year considerable increases of crop followed upon irrigation. The 
increases are higher than those obtained in similar experiments in America, 
especially if their higher market value in Germany is considered. There 
are, in Germany, extensive territories which He under the same climatic 
conditions as the experiment field at Bromberg; about 8150000 acres 
have a yearly average rainfall of less than 500 mm. (about 20 in.), and 
besides these there are extensive areas with greater rainfall which yet 
, suffer from frequently recurring shortage of rain. From the above it may 
be concluded that in Germany irrigation has a great future before it. 

There are, however, two circumstances which tend to act aa Hmi&g 
•factors. One is that, according to experience, hitherto gained, only, fight 
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Tabi^ II. 


YEAR 

RalttfaU 

IV-VII 

Crop 

dry- 

plot 

Sridd per acre 

Watered 

plot 

Increase per 
acre 

of watered 
plot* ‘ 

100 

cub. ft. 
of water 
pro- 
dnced 

d 

mm. 

in. 

cwt. 

mm. 

in. 

cwt. 

cwt. 

& s d 

1907 • ^ • 

298 

11,7 

Oats 

12.74 

II5 

4-5 

I9.II 

6.37 

3 910 

5.09 

1908 .... 

237 

9.3 

(C 

9-56 

140 

5.5 

19.11 

9*55 

5 9 II 

6-59 

1909 .... 


6.4 

» 

xi.95 

140 

5.5 

24.69 

12.74 

519 0 

7.13 

1912 .... 

276 

10.9 

» 

23.90 

20 

0.8 

27.88 

3.98 

1 19 3 

16.48 

).> .... 

» 

» 

)) 

23.90 

100 

3.9 

28.67 

4-77 

289 

4.10 

1909 .... 

163 

6.4 

Potatoes 

136.20 

no 

4.3 

258.07 

121.87J 













n.52 

)) .... 

» 

» 

(Starch) 

22.30 

no 

4-3 

47-79 

25 . 49 j 

) 

[ 


19II .... 


4.1 

Potatoes 

62.13 

280 

n.o I 

209.49 

I 47 - 36 j 

1 










> — 

13.72 

» .... 

» 

» 

(Stardi) 

II.15 

280 

II.O 

43.81 

32.66^ 



1910 . . . . 

294 

II.6 

Winter rye 

15-93 

80 

3 -i 

. 19.11 

3.18 

1 15 8 

3-73 

» .... 

)) 

.» 

Spring rye 

9.56 

70 

2.8 

12.74 

i . 

3.18 

1 10 2 

3-50 


• The cash value of the increase of crop was calculated at current market prices. ’ 


soils seem to be suitable for profitable irrigation, though it must also be 
noted that tip to now irrigation experiments on heavier soils have been 
conducted to a very limited extent and require to be completed. The 
second obstacle lies in the extraordinary difiiculties in the way of 
procuring the necessary water, because almost everywhere older water 
rights are encountered ; one might almost say that every drop of water 
is somebody's property and is not to be had without indemnifying the ow- 
ner. Besides this, it is not everywhere that water is to be found within 
accessible distance of the fidds to be irrigated. To a great extent this 
difficulty is met by providing subterranean water by means of wdls, but 
even this not easily available and expensive source is threatened, because 
according to the new Prussian laws on water, an indemnity must be paid 
to neighbours who suffer any loss by the tapping of underground water, 
whereas formerly every landowner was absolutdy free to use any. subsoil 
water he found on his property. 

While these difficulties are to be regretted, as there is no other utili- 
zation of water as profitable as that of using it for irrigating fields and 
gardens, circumstances must be taken as they are ; and consequently only 
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such irrigation systems as allow of the smallest consumption of water have 
been adopted. 

l^Rperiinents made with wasteful furrow irrigation soon showed that 
there was too much loss of water by iiafiltration before it reached the places 
where it was required. This system allows only of an unequal distributioii 
of water and is applicable only in especially favourably situated localities. 
There remains then only sprinkling from above Hke rain. With this method 
also there are losses, because the water adhering to the leaves and stems 
of the plants is evaporated and almost completely lost as plant food. Still 
this loss is rdatively small, and sprinkling allows of a uniform distribution 
of the water over the field without any preparation of the latter. 

In order to apply this system of watering, the water must be sent to 
the field under pressure in pipes ; by this means it can be sprinkled on the 
land so that it all soaks, into the soil and none flows off the surface. On 
light soils it has been found that the density of the rain must not be above 
I mm. (0.039 i^Kih) per minute, if this conation is to be fulfilled. In the 
oldest installation of this kind — at Eduardsfelde near Posen — the town 
sewag^ was used in this; way and sprinkled by means of hose piping at- 
tached to the pipes conveying the liquid under pressure. This system re- 
quires much labour and has further the drawback that in sprinkling by 
hand a uniform distiibution of the /water is not attainable, and conse- 
. quently the method is liable to be connected with waste of water (i). . 
Owing to the recognition of this fact, the mechanical distribution of 
water by means of moveable carts has been adopted ; this method re- 
q#res less labour. to accomplish Idle, same amount Of work, and does it 
mote urdfomaly, . 

! At present three such systems are in use and they are named after 
their inventors : Hartmann, Von Szczepkowski and Rodatz. A full desr 
caption of the details of each system would be out of place here, besides 
i which it has been given in other publications. (2). AU three systems have 
in the main given satisfaction. The injury they have caused to the fields, 
i^i|0^ny, has been very small. If in their details there are still some weak 
j^nt^, these may be considered as trifling, due to the novelty of the thing 

to be soon overcome. To this end a prize offered by the ** Deutsche 
" Gesellschafts will contribute greatly. 

. ^ " Besides these three systems of portable apparatus, two systems of fixed 
:a|^ the watering of gardens are Jo be mentioned : one by Herr 

;Pusch, civil Engineer (Berlin) and the other in dse at the seed-breeding 
: faim at ^edlinburg. The cost of an installation for watering fields is com* 

. jiderable and so is its working. The greater |>art of the expense is repre- 
^ted by the costly iron pressure pipes. When these are fixed and laid 
under the ground tdiC'' <x>mplete plant costs firom £ 8 to ■ £ 10 per acre, ’ 

(1} Mitieilungm des Kaiser Wilhelms ImtUuis, , 

(a) Deutsche tandwirhmfUich^ Presse, Hps,’ ■VcfoffentUchungeH 

Ges^scJmp 

(See 1^0. 486, B* March 1912, whem sysferas are ^ 
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without the steam engine, widch however need not be specially reckoned, 
because most large farms possess one which is not required for other work 
when the time for irrigating comes round. Much cheaper than the above, 
especially for large estates, are portable pressure pipes, which diminish the 
cosit by about one-half. If the field to be. irrigated is especially favoured 
by its form ahd situation as regards the water supply, the cost of installa- 
tion can sink to £2 per acre and even less (i). Recently, also, reinforced; 
concrete works have already been partially successful in their attempts 
to manufacture cement pipes reinforced with iron, able to stand high in- 
ternal pressure. If they should succeed Completely in producing a cheap 
substitute for the expensive high-pressure iron pipes, the cost of field irri- 
gation plant would be very much reduced. 

The average amount of water required for the intensive irrigation 
of the various crops may be assumed to be about 14000 cub. ft, per acre 
per year. Recently the question has been much discussed whether extern , 
sive irrigation,, that is for a given quantity of water irrigation of a large 
area with small quantities of water, is to be preferred to intense irrigatian 
of a smaller area^ It appears as if the, decision wfll be in favour of exten- 
sive irrigation, as some experiments made in the United States would 
show {2), Should this really be further confirmed, the cost of the plant 
and. of the labour per unit of area would be still further reduced. 

The increases of yield obtained by irrigation on the experiment afield 
at Bromberg have not failed to draw the attention of practical fann^s, 
with the result that at present in the dry east of Germany already about 
5 000 acres of arable land, belonging to .15 farms, are under irrigation. One 
estate has set up a plaut for about 2 500 acres, with a central electric 
station to supply the necessary power. The attempt to sprinkle a dry 
meadow was followed by a great increase of gross returns, but by no net 
profit {3). Grass' makes great demands upon the quantity of water, h^t 
yields a hay of relatively low value, which does not pay the expense of water 
tinder pressure. ■ 

In general all the . experiments made on the irrigation of various, crops'^ 
show that the net profit due to irrigation varies with the market value of 
the crop. Owing to this being recognized in Germany, the installations 
for the watering of orchards and market gardens are increasing in numbers: 

- While market gardens can be treated by sprinkling, orchards do not stand ’ 
it well, as the fruit is liable to be damaged by it. Besides, sprinkling: 
between the trees can be carried out only with ^fiiculty even with a h(^i 
It is therefore advisable to water orchards by furrow irrigation, as is done in ' 
the .United States. : ^ 

In conclusion it may be stated that at present in Germany also, the 
interest in irrigation is widdy felt, as the considerable application* of thisi 
clearly shows. If recently complaints about the celebrated irrigations in ' 

** (t) n. L; 1913, Part 18. ; ; * ’ . 

{a)IUustrierie UndwirischaflUche Ziitung, 1913, No. 41- (See No. 2^8, B. Maxdi 1913, - 
X%) Kaiser Wilhehm XnsHiuts,VIt 12^* p 
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the Umted States have reached us(i), we need not fear that any such un- 
pleasant surprises await our irrigation schemes, the composition of our soil 
and the method of sprinkling that has been adopted here being sufficient 
guarantee. But as has already been stated, the area of the land jvhich 
should and can be irrigated is not large ; consequently irrigation in Germany 
will never have a great economic importance. 

Nevertheless, considering the success already attained, no favourable 
occasion for the installation of an irrigation plant should be neglected. 


Seed Control in Austria and its Effect upon Agriculture 

and Ti^de 

' ■ 

Dr. Theodor Ritter von Weinziere, Imperial and Royal Councillor. 

Director of the Vienna Seed Control Station, 

Ifhe beginning of the regulation of the seed trade in Austria coincides 
with the founding of the Vienna Seed Control Station in i88i by the Im- 
perial and Royal Agricultural Society of Vieiina (K. K. Landwirtschafts- 
Gesellschaft). 

The chief aims of this station were not only the elaboration and im- 
provement of the scientific methods of examination of the various '^eds 
of commerce as to their quality, and the organisation of seed control in 
itself, but also the carrying out of investigations md. experiments in the 
agricultural study of seeds, on forage growing and later on seed breeding, 
in connection with several field experiments on the agricultural value of 
the often highly advertized seeds placed on the market and sent in for ana- 
lysis: Owing to its present sphere of activity as an independent botanic 
'experiment station, the Vienna Seed Control Station has been taken as a 
model in the institntiotfof similar stations elsewhere in Austria and abroad. 
It started 32 years ago with very modest beginnings and has now 
developed into an agricultural institute upon whose many-sided activity 
great calls are made, and which at present is the largest experiment sta- 
tion of the kind. . ‘ 

Up to the year 1886, the Seed Control Station was situated in one 
room; rented in a private dwelling, and limited itself to the examination 
of the most important seeds of commerce. At the initiative of the writer, 
who since the : foundation of the Institute has been connected with it, 
the station was transferred to the premise of the imperial and Royal : 
cultural Society and its activity was extended beyond the analyst 
commercial seeds, in the new direction of e^^^ents principally on fen 
'■ rgge and cereal: crops,:. ,,v'’ 

191.3,^, Ko;..;i53, 
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In 1895 the Station was taken over by the State and removed to tte 
building of the Ministry of ^Sericulture, where it remained until 1895, when, 
through the munificence of the Emperor, a plot of land about one acre 
in extent in the Prater was secured ; on this a building for the station was 
erected, surrounded by a garden suitable for small cultivation experiments* 

Work: or the Station. . 

I. — Examinations {analytical work). — In the first place the determi- 
nation of the practical value of the various seeds of commerce, namely 
authenticity, genus and. species, origin, dodder content, degree of furity in per- 
centage by .weight, germination capacity; further the water, content (in seeds, 
fruits and tubers). Then there are examinations of sugar beet and mangold 
seeds as to impurities, germination capacity, number pf clusters per gram, 
etc.; and for cereals, the hectolitre-weight, the absolute weight of the grain, 
total weight and percentage of sprouted, broken, bruised, gnawed, smutty 
or ergoted grains; further, in the examination of bread cereals or of their 
. meal, the baking value is, ascertained. for the brewery is submitted 

to a complete analysis for water content, purity, hectolitre-weight, absolute 
weight, proportion of husk, meahuess, plumpness, grade, content of prude 
protein, purity of variety, proportion of -damaged , grains, germliuh^ 
capacity ; and germination energy. The Station also famines con^§a^. 
ted foods (bran, meals, oilcakes, etc.), and this not only to determine theii; 
purity or possible adulteration, but also (according to Weinzierrs mechanical 
and microscopical method) their meal and husk content ; the colour of 
the meal is also determined with the object of judging its type. ‘Lastly, 
the Station determines the species of cultivated plants or weeds,' investigates 
plant diseases, examines ho^s, carries out complete botanical analyses of 
hay and undertakes researches on plants and parts of plants of importance 
to agriculture. 

^^9 slight aid to the constant progress of the systematic cultivation of 
forage crops has been afiorded b3’' the Station during nearly a quarter of / 
a century by its formulae for seed mixtures issued at the request of farmers 
for seed leys, permanent meadows, pastures, alpine pastures, etc* 

Of great importance for regulating the trade in clover seed, especially 
as regards the essential quality of freedom from dodder, has been the prac- 
tice adopted by the Station since 1882 of sealing with leaden seals the sacks 
of , seeds in the merchants' warehouses. This practice is a speciality pf 
the Station and has been followed by other experiment stations. 

As for the use made of the Station by the public# it need only be 
stated that in the year in which it was founded the number of anajyseb 
carried out, including sealing of sacks, was 122, while last year (1912) the 
ntunber.rose to'about'Soooo. 

In 1907 a branch station was opened in the Agricultural Exphsiige 
in yi^a; it was the first of its kind and proved to be a valuable adjunct* 

It is situated in iimnediate proximity to the common Exchange hall and 
is connected with it by means of a hatchway which allows people in the ; 
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Exchange to submit the samples presented for sale to a summary investi- 
gation on the spot, and to get immediate results upon which commercial 
transactions may be based. 

11 .— Experimentation {field experiments ). . — Among the duties of the 
Seed Control Station as an agricultural botany experiment station the 
following are the most important : 

1. Encouraging the cultivation of forage plants by carrying out field 
experiments with them, installation of forage crop stations, ctdtivation 
and breeding of forage plant seeds, experimental growing of forage crops 
in the Alps. The last-named are nxade in the experiment garden on the 
Sandling Alp near Bad-A.ussee, and in other alpine seed gardens insti- 
tuted by agricultural associations or by the authorities in Austria at the 
initiative of the seed Control Station ; further, since 1909 experiments have 
been made at the Imperial and Royal Eh’agl estate, near Mittemdorf ; 
the breeding of grasses and pasturing, and plants useful as litter have 
been dealt with on special experimental areas. 

2. Promoting the breeding and cultivation of cereals, flax, beets and 
mangolds, potatoes, maize and forage plants, as well as plant breeding in 
general, by means of experiments intended for the improvement of the 
varieties of the country and for the breeding and spreading of new and 
suitable varieties on the one hand, and for keeping up the productivity of the 
foreign varieties that have been introduced and found advantageous, on the 
other. Lastly, the results of these scientific and practical field experi- 
ments are made known by means of publications, lectureSi courses and 
demonstration plots. 

3. Stimulating the formation of organisations for the furthering of 
agricultural crop production, especially the raising and breeding of seed, 
in peasant farms or by agricultural associations. 

4. Lastly, the furthering of the scientific bases of agricultural crop pro- 
duction in general, especially by means of scientific investigation in the study 
of seeds, on the question of the formation of new plant forms in the most 
important crops, etc. 

Eor carrying out small experiments of cultivating new varieties 
cultivated plants, seeds of doubtful origin, breeding experiments, 
etc., of the Station containing fifty plots, making toge- 

ther 0,827 acre, is available. For experimeutatibn in winter there is 
a gl^ house built in 1907 in the garden of the Station. ^ ^ 

Methods OR Seed Control 

With the object of obtaining uniformity in the methods of seed con- 
trol in Austria, a special expert commission for seed control under the pre- 
sidency of the writer was appointed under the Federation of Agricultural 
Experiment Stations founded in 191X. This comhussion drew up , mid 
. published, in a book (r) dealing’^with the metlKjds to be followed, tte sp^ 

> , (x) Mdlmd^fthuch. der fUr Verband disr, 

d^imen in Oesieneich ab x. m 

^ Published by the above Veiband* Wiea Il.» ist. Edition with 0 Vi^m^ 1^X3. 



302 


WEINZIERI, 


dal instructions wlaich have been enforced since January 1,1913, and which 
in their main lines are the following : . 

For every examination a small average sample is made up from the 
sample .sent im 

The determination of th& autkenticity consists in determining whether* 
the sample agrees with the designation given to it, as to genus and species. 
The authentidty of a variety is at the ..request of the sender to be deter- 
mined by an experiment in the open. 

The very various places of origin of the clover seeds found in the trade 
are to be indicated by one of the iollowing fixed denominations : Central 
European, South European, West European, North European, East Euro- 
pean, North American, South American, Asiatic, and Australian. 

a) European seeds whose origin cannot be ascertained for certain 
are to be designated as " European seed 

b) American seeds which cannot be recognised certainly as coming 
from North or South America are to be designated American seeds 

c) Seeds which are free from those characters which are considered; 

typical of American seeds are to be designated ‘' free from American cha- 
racters . . 

d) Seeds which besides the characters of other origins contain also 
those of American seeds are to be derignated as ''containing American 
characters.'' 

e) Samples which are recognized without doubt as mixtures of 
various origins are to be indicated with the observation " containing... " 

In the determinaton of purity the following are to be separated : earth, 
sand, stones, chaff, foreign seeds and damaged and shrivelled seeds of the 
variety in question in so far as these are undoubtedly incapable of germi- 
nation. 

Samples sent ia lot examination for dodder ^ are to be passed through 
a suitable square-meshed sieve and both those which pass through and 
those which remain on the sieve are to be examined. 

Any sample of clover, timothy or flats containing even only one noiv 
mally developed dodder seed is to be declared " containing dodder 

The number of seeds of " Kapselseide " and '' Grobseide as well 
as the number of seeds of clover dodder in the small-seeded clovers and in 
timothy^ are not to be indicated. 

If on the subsequent examination of a parcel of seeds warranted as 
dodder-free or of one sealed by the Seed Control Station, five or more dod- 
der seeds per kilogram (2.2 lbs.) are found, the vendor is bound to take the 
se^s” back again at the request of the purchaser. If less than five seeds 
pet kilo are found, the vendor must bear the cost of another cleaning of 
'the'seedv 

The s^s for a germination test are counted out of an average sample, 
which is taken at the same time as the sample for the determination 
of purity. . 

For the capacity two parallel sets of 
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tests are to be made, each with 200 good (‘‘pure*') seeds. For large 
seeds (maize, beans, acorns, etc.), usually two sets of 100 each are sulG&cient. 

Several kinds of seeds are steeped before being put in the germinator. 

As germinating bed, filter paper, pure quartz sand and sterilized 
porcelain dishes are allowed. The moisture must not exceed 70 per cent, 
with filter paper and 20 percent, with sand.. Otherwise the opthnura 
moisture depends upon the kind of seed and the germinating medium. 

' The choice of the germinating bed depends upon the kind of seed to be 
'tested. 

The paper germinating bed must consist of several sheets of sufficiently 
thick and absorbent filter paper laid over each other and so arranged as 
to admit the necessary access of air. 

The daily amount of water is to be given by sprinkling the lowest • 
sheets of paper from a wash-bottle specially arranged for the purpose, 
never directly onto the seeds. 

The sand germinating bed, besides being used for beet seeds, is some- 
times used also for the control of the, experiments made with filter-paper 
on lupms, sainfoin, peas, beans and cereals. It is made by mixing clean 
river sand with spring water, the quantity (i) of which is determined by 
the size of the grains of sand (2). The wet sand is placed in a suitable 
glass dish, then pressed with a marker which makes loo small holes, in 
which the selected beet clusters are placed; the whole is then covered with 
a glass plate and glass cover. \ ^ 

The germmating beds, both paper and sand, containing the seeds are 
then put in the Weinzierl germinating ^ase, the former; on strips of glass, 
the latter on wooden laths, where the Cseeds that require it . are submit- 
ted to intermittent temperature. Such are alha, A. vulgaris, Aira 

caespitosa, Alnus, Alopecurus, Anihooounthum, Avena flavescens, Dactylis, 
Seta, Beiula, Daucus, Glyceria, Holms, Nicotiana, Phalaris armdinacea: 
Finns Strohus, Poa sp., Zea ; these are kept for about 10 hours at 18® C. ' 
^hd for 14 hours at 28<^C. All other seeds are placed in an unheated 
Igerminating case at room temperature (i5<? C. or 20° C.)* . 

’ ' In every germinating case with paper beds, care must be , taken to 
provide fresh air, but this must be as moist as possible ;'it istet obtmned 
by placing a tin ; vessel full of water on the heated bottom, and ventilat- 
; ,ing. daily.' _ ■' 

If gas heating is employed, Weinzierl*ssafety burner i$ useful; with elec- 
ts heating, the best is a heater let into the bottom of the germinating 
51^ must be regulated by reliable automatic regulators. 

. Whilst, as a rule, germination trials are carried on in the dark, parallel 
l^sts in diffused dayhg recommended i<:rx Poa s^p;,I)actyUs, Phaceli^ 

(fliese require also a lower temperature, Lari^ eumpea, Pirns 

: festris, P, mariiima, P. spp/and spp* /i * , 


. (t) 400 cubic centimetres. 
^ ^ to 0.5 millimetre. 



304 


WKINZIBRI# 


The most favourable result (if superior to the " dark test) is to be 
taken as the final one. 

On the process of germination preliminary communications may be 
made. 

If deviations of more than lo per cent, between the parallel tests are 
observed, the test must be immediately repeated with 2 X 200 grains. 
In the case of cereals, lupins, sainfoin, peas and beans this is to be carried 
out with sand beds. 

The number of sprouted seeds referred to 100 gives the percentage of 
germination.. In the case of lucerne one-half of the hard seeds, and for 
the other clover seeds one third, has to be added to the number of sprouted 
seeds ; but the actual results must also be given. 

Tor forest seeds, on conclusion of the test the number of seeds that 
have not germinated but ate fresh is to be specially mentioned in the 
report. For Abies, Acer, Carpinus and Fraximis only the section test is 
practised. 

, Limits of error (i). 

1. For the practical value: 5 per cent. 

2. For beet seeds the following rules are to be observed: 

If a second examination of the same b^t seed shows differences in some propeirties 
and, these differences lie withim the limits of dror of analysis, the two resnlts are to be 
considered as agreeing with eaeh other, \ 

The limits of error of analysis aire the following: 

1. In water content - • * x per cent 

2. m the content in foreign matter and in the imperfetiy de- 
veloped clnsters in results np to 3 per cent * i » 

3. In the number of dnsters per ^am 5 per cent. In the ger- 

mination capacity {seedlings and dusters capable of ger-- 
mination). . 10 ' » 

Subsequemt controL — The purchaser must send to the Seed Control 
Station for further examination an average sample of the quantity, taken 
in the presence of two witnesses and accompanied by the duly filled in; 
guarantee certificate. 

The subsequent examination is to be carried out on principle free 
uf charge for the buyer of at least 5 Mlos (ii lbs.) of goods from a so-cal- 
led contract firm (Vertragsfirma). 

The fee for the subsequent examiaation is paid as a rule by the firm and 
amounts to 50 per cent, for the normal taiiff ; the same is the case also iof 
' the purdbaser when he offers to bear the expense. 

The right of the purchaser to claim compensation ceases : 

a) When the sample is not sent in within 8 days from the date m 
whi^ the goods were received. 

(i) Tbe limits pi error are considered only for the published final results, while the des 
viations allowed for the individual determinations are given in the descripUons; of the; 
methods of examination. 
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6) When the claim for compensation has not been made v^ithin 8 
days of receiving the result of the subsequent examination. 

In cases of differences being fotmd, the amount of compensation is 
calculated on the basis of the guaranteed practical value and that of the 
goods delivered, and. taking into consideration the normal limits of value 
for all kinds of seeds with the exception of beet seeds, according to the 
formula : 


Ab i 


Pr 


X y* X which. 


100 X 
Ab sas Compensation. 

Pr sas Price per 100 kg. (220 lbs.). 
Gb =ss Guaranteed practical value. 

V =s Percentage to be compensated. 
Qu Quantity purchased. 


For beet seeds the amount of compensation is arrived at by calculating 
the so-called value index (Wertzahl according to v. Weinzierl) {?) as the 
percentage ratio between the value guaranteed and that delivered. 

Sealing with leads. — On principle the sealing of sacks is only done in 
the permanent warehouses of the contract firms. In other places, such 
as public storehouses, railway premises, etc., it is done only exceptionally 
and with the consent of the board of the Seed Control Station. 

The clover seeds to be sealed must be put in seamless sacks and placed 
in large stores free from dust, in such a way as to allow of easy access to 
the officials charged w;ith the sealing. • 

The sacks must then be closed by passing a needle and twine right 
through them at the spot where they are to be tied and then tying them 
round two or three times. 

At . the ends of the twine a label (Spitzzettel) which bears the same num- 
ber as its counterfoil (Attest), is first hung and then they are closed; with 
the leaden seal upon, which the official dies impress the month and year 
on one side and on the other the Austrian eagle with the inscription K. K, 
Samen-KontroU-Station in Wien 

An average sample is taken from different parts, of each sack to be sealed 
; ;®d is put into a small, also seamless, bag, which is likewise closed with 
the Station's seal. 

The examination of these samples is performed without exception 
in the laboratory of the Seed Control Station. The firm is immediately 
informed of the result and requested to remove the leads and labels from 
, all the sacks about which doubts arise and to send them by return of post 
to the Station. . “ 

As fit to be sealed, the Station considers only those leguminous seeds 
winch have been foundpn examination to be dodder-free (z) and which 

(i) Cfr. V. Wbinzierl: ]l^ne Wertzabl ftir Rubeasameo, — Wiener Imdw. Zdtm^ 

wo. No.; :75.' , • ' 

A 5 ..y'dod<ler-free'*^,s^ds. rp be-^al^are' (^asidered, oaly apt; 

ooataia one siagle developed grain of dodder in tbe averse sample taken from tbem.. 
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present tie appearance of being seeds capable of germination that have 
been cleatied with the best machines. Besides this only such red clover 
and lucerne seeds are admitted which are evidently not of American origin 
and contain no admixture of American seeds. 

The origin of the clover seeds is not given in the sealing certificate, 
and consequently a special written guarantee must be demanded from 
the vendor. An exception is made for those seeds which are recognised 
as Turkestan lucerne or South European red clover. These are for the 
present sealed, but on the certificate the origin is given. 

In conclusion, and in order to give a clear idea of the whole work 
of the Vienna Seed Control Station as it is at present, it must be noted that 
it does not limit itself to the examination and analysis of commercial 
seeds, but as a natural complement of its control work it carries, out field 
experiments, and scientific research on seed breeding, growing of grass 
seeds, and on the value of the different varieties of seeds put on the market ; 
it thus acts as an agricultural botany experiment station (i), as is set forth 
in the second title which the Seed Control Station bears according to its 
statutes. 


The Cattle Industry in Britain 

■ ■ . , hs : - ■ 

. Prof. Robejrt Wallace and J. A. S. Watson. 

University of Edinburgh. 

It is impossible accurately to trhce the development of the Cattle 
Industry in Britain throughoxit any very long period of time, as accurate 
statistics are available only for the latter part of the previous century 
for the pr^ent one. The only statistical statement of earlier times on which 
any amount of reliance can be put, is that of Davenant,. published in 1688. 
Davenant estimated that there were, in England and Wales, four and a half 
million cattle, twelve million sheep, and two million swine. The popxilation 
at the time was put, probably with a considerable d^ree of approximation, 
at 5 % tmllipn .persons. There are, at the presen^t time, in the same 
portions of the United Kingdom, about 6 million cattle, 19 % million 
sheep, and a 650 000 swine. Cattle have therefore increased, in the 2 34 
centuries, by: about 33 per cent., while the average increase of the three 
classes of m^t-producing animals has been about 43 per cent. During 
the same period the population has increased about six and "a half fold. 
It is probable that a greater increase in the live stock would be shown, 
could Scotland and Ireland be taken into account. 

(i) ** Wirktmgsln'eis mil Dienstwistrukticm ” fiir die Abtdlimgea an der k, k, Saii^- 
Kontroli-Stalion in Wien (approved by Order of the Ministry of ^iotdtnre^ No. ^ 
1908). Publ. No. 368. 
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Since 1878, from wHch time accmrate statistics are available, the 
number of cattle in the United Eangdom has increased from about 
9 3/4 millions to almost 12 millions. This increase is shown by the 
accompanying chart (Pig. i) in which the number is plotted for the 35 
y^rs in question. 


Mit-UOliS NUMBER OFCftTTLE. JN THE UNITED KIMODOM iB78Tl$lX. 



The fluctuations are somewhat irregular during the first part of the 
period, but the second part of the cur\^e shows a very steady upward 
tendency. This increase in numbers, however, has not been in proportion 
; to the growth of the population, for in the same period the latter has 
increased from about 33 % to about 45 % millions. Thus an increase 
of 36 per cent, in the population has been met with one of only 20 per 
cent; in thehead of cattle. At the same time cattle constitute the only 
; group of live stock which have, as it w;ere, made any attempt^ to .meet 
the growing needs of the population. Pig. 2 shows the variation in 
the number of sheep during the period mentioned, and it will appeal 
from it that, while there have been, somewhat rapid fluctuations in the 
number of this class of stock, there has ' been no marked or definite 



; The National herd of cattle has thus been growing iaMy 
iiuriug tha last 35 y^rs^ At the same time we may farace : 
;%^es of thelast 20 y;^m^ which are all that are ayaikble,;%s 
ifliiesting change in its composition^ Tim proportion 
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returaed as /' cows or heifers, in niilfc or in calf has remained fairly 
constant throughout, varying between 35.7, and 37.3 per cent., and 
showing no definite tendency either to increase or to diminish. On the 
other hand, those grouped as " other cattle, 2 years old and over '' have 
fairly steadily decreased, from 24 per cent, in rSgs to just under 20 per 
cent, in X9t2. There is a corresponding increase in the proportion of 
yearling cattle and calves, the said increase being about evenly divided 
between the two groups. It is probable that the change in the cattle 
industry which these figures illustrate has continued for a much longer 
period than that for which figures are available, and has, in the mass, 
been much more extensive than the %Ures show. There appears to have 
been a long-continued tendency to market cattle for slaughter at a 
diminishing age, which has probably lasted throughout a century or more. 
It is difficult to decide from statistics what sort of change has occurred 
in the available supplies of food for cattle. According to the official 
estimates, there has been a, considerable decrease in the national root 
crop in the past 35 years, from over 2.9 to under 2.6 million tons, or 
about 13 per cent. On other hand the total area of pasture and 
hay increased very considerably up till about 10 years ago, since when 
however it has shown a tendency to diminish. There has also, without 
doubt, been 21 yery increase in the imports of cakes and meals, etc., 
for <^ttle feeding, although no statistics are available to show its 

The live stoci industry of Britainis, of course, insufficient tostipply 
the needs of the home population, whether for meat or for dairy produce 
or wool. At the same time the home production of meat bears a very 
much larger proportion to the total consumption than does that of grain. 
Mx, Rew has recently calculated that the country produces about 55 per 
cent, of its total requirements of meat, by weight, as against less than 
20 p^ cent, in the case of wheat. Moreover, it is in the case of beef 
that the home production most nearly approaches the consumption, for 
while the country as a whole produces slightly under 50 per cent, of its 
total requirements of pig meat, and only slightly over 50 per cent, of its 
consumption of mutton and lamb, the total home production of beef is 
slightly over 60 per cent, of the consumption. 

There are sixte^ well recognised British breeds of cattle, without 
’ counting separately the Lincoln Red and the Dairy sections of the " 
Shorthorn, which have their own special breeders^ associations. Of these 
five (the Ayrshire, Jersey, Guernsey, Bitish Holstein, and Kerry and Dexter) 
are special dairy breeds, while the others are classed as beef breeds or 
dual purpose breeds. The latter group includes the Shorthorn {with the 
two branches already mentioned), the Hereford, Longhorn, Devon, South 
Devon, Sussex, Black Welsh, West Highland, Galloway, Aberdeen-Atigus 
and Red Poll. The majority of these breeds, whether we consider pedigree 
herds or ordinary commercial breeding herds, are fairly strictly locs^, bring 
confined to those parts of the country included in, or adjoining, the 
counties or districts by which the breeds are named. Others^, such as 
the Aberdeen- Angus, Jersey and Guernsey, while stiD eommonfest in their 
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native districts, ate widely distributed over tie comtry generally. The 
Shorthorn is of course at once the commonest and the most widely 
distributed breed. 

l^ach of these breeds has a special association of its breeders, which 
watches over its interests in many different directions. Chief among the 
activities of these societies is of course the compilation and publication of 
the herd book. The advantages, as well as op^randi, of the ordinary 

system of registration are probably sufficiently well known. Some British 
herd books are closed ; that is to say no animal may now be entered 
in them unless it be the progeny of registered parents on both sides. 
Others are open and accept for registration animals which have a 
certain minimum proportion of their ancestors registered. The latter 
system makes it possible for a breeder gradually to render his cattle digible 
for registration by the continued use, through three or four generations, of 
pedigree bulls, and without necessitating the purchase of pedigree females. 
Some breed societies endeavour to forward the interests of their menibexs 
by holding special auction sales of stock, and in particular of young bulb. 
Example of such sales are those of Herefords at Hereford, of West High- 
land bulls at Oban, of Devons at Taunton and Exeter, etc. Most of the 
Sbcieties also offer medals and prizes for thdr respective breeds at live 
stock shows, both at home and abroad. Other and various methods of 
advertisment are employed from time to time. 

Most important of the remaining associations in connection with the 
cattle industry are the milk record societies. Up till ten or twelve years 
ago Britain was far behind many other countries in tiie matter of record 
iieping, but since that time very rapid progress has been made, in the 
Ayrshire district for example, where the work commenced as late as 1^3, 
there are already 24 societies in existence and in 1912 records were 
taken of 438 herds, and of 18356 individual cows. The societies are 
co-operative, but are supported by grants from the Highland and Agricul- 
tural Society of Scotland, the Ayrshire Cattle Society, and now also by 
Gbvemment. Testing, both with regard to quantity of milk and 
j^rcentage of butter fat, is carried out in each herd about every days. 
Eteptin Irdand, where an exc^ent S3^tem of Govemment a^istance 
to stock breeding has been in force for a considerable time, no extensive 
grants have been made by Government for the encouragement of cattle 
breeding. A scheme has however been published in the present year 
whereby, among others, a grant of £5006 yearly ^11 be available for the 
piUrpose of stibridbing milk record societies, and one of £13 800 for the 
provision of pedign^ bulls. 

Hve stock shows have been developed in Britain to an ^extent whidt 
is probably unparallelled in any other country. Besides the large exhibitidtts 
hdd annually by the Itbyal Agricultural Sodety' of England, the Smifhfeld 

Stock Club, tW H^hl and Agrictfltural Sodety of Scotfahd; ^ 1 llte" 
lio;yal Dublm Society, the Bato and We of England Sbdety, 

^ ^ dfetrict, cdtmty and locM shows. Then 
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the diiection of eacottragiag enterprise in breeding and in that of educa- 
ting the ordinary farmer, has been enormotts. 

A well-developed system of auction sales also esdsts, which acts greatr 
ly to the bmieht of breeders by facdlitating the choice of breeding ani- 
mals.. Sales of cattle are held in connection with the Royal and Dublin 
shows; others ate organised, as already mentioned, by breed societi^; 
and other and very large sal© of particular breeds are held by private 
persons or by auction compani©. Among the latter, those of ShoithoiaB 
and Ai^tts cattle at Perth, and those of Shorthorns at York and Birming- 
ham are the most notable. 

There is, as is well known, a large export trade in pedfereet cattle 
from Great Britain. During the five years 1906-10 inclusive the annual 
espoitation averaged 4830 head, and the average value is given at £45 
a head. This number, however, includ© an average of 1733 espoxted to the 
Channd Islands for food, so '^t the number of brewing animals was 
3097 and the average value probably about £60. The United Stat© of 
America on the one hand, and the rq)ublicS :Of Argentina and Urcguay 
on the other, are by far the latg©t purchasers. In the period mentioned 
the former coxmtiy took 32 per cent., and the latter two 30 per cent., 
0f the total head exported. Canada and British South Africa are the next 
l^gtet pmehasihg countries, having taken about 7 per cent: each, while 
Australia and New Zealand together accounted for about 4 per cent.,of 
the total. - Although no fgui© are available, it is weU known that tije 
Shorthorn is the breed which is by much the ni©t numerously repre- 
sented in the exports, and is that which fe most cosmopolitan in its 
distribution. Herefords are exported in considerable numbers to South 
America and have, in the past, been taken in large numbers to the 
United Stat©. Aberdeen Angus, Red Poll, Jersey, Guernsey, Ayrshire,. 
Devon, Sussex and Galloway all play a greater or less part in the 
export trade, and there is probably no breed which is not occasioneliy 
represented. 

The export trade has had a very marked tendency to raise the prices 
of the types of stock taken. The ^ect of foreign competition may be 
shown by comparing the prices brought by Shorthorns and Aberdeen Anr- 
gr®, the former of which breeds enjoys a laige- export trade at present, 
while the latter is comparatively neglected. At the two largest Shorthorn 
safes (Perth and Birmkgham) some lido bulls were sold in the years 1912 
aj;^ 1913, at the average price of £53, , At the corresponding sates of Aber- ; 
deen-Angos, about 750 bulls brought an average price of £33. 

A somewhat strikii.g feature of the British Cattle Industry, if we 
compare it with that of other countri©, is the extent to which parti- 
cular distiicts have specialized in particular branches, for which then; , 
special condifcibns render them suitable. Thus there are districts in wHph 
dairying is tbs cady important branch, and others in which tearing (kifet-; 
tening respectively predominate. The result of this is a very Iai^ ,tode 
both in young store animals and in others ready for fetteningj the Uxt^ 
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of which may to some extent he judged from the fact that Great Bri- 
tain imports from Ireland about half a million stores annu^ly. 

As r-^ards systems of management, various methods of rearing are 
employed. In some regions, as for example the Western Highlands of Scot- 
land, calves are brought up in the natural manner, on their own dams 
Needless to say this method can be employed for. ordinary commercial, 
stock only on the cheapest class of land, where the cost of maintaining 
the cow for the year is low. In some cultivated districts a method rf rear- 
ing is employed whereby the calves are suckled, but where each cow 
is made to rear two ox more calves in the course of her lactation period. 
An extra calf, or in some cases two, are bought for each cow when she 
comes into milk and are put on along with .the cow's own calf. I^ater, 
generally after about 4 months, these are weaned, and one or two others 
are put on'. In this manner many farmers are able to rear an average of 
three, and in some cases of four, calves on each of their cows. A fairly 
docile and fairly deep milking stock of cows, as well as careful supervi- 
sion, are necessary to make this system a success. The commonest me- 
thod <4 3 !;eaiing is however that by which the calves are pail fed, receiving 
whole milk oidy during the first few weeks, and being then gradually 
transferred to skimmed or separated milk with a cream substitute. Va- 
rious substances are employed in the latter capacity, but crushed linseed 
and crushed oats or oatmeal are perhaps the most widely used. There axe 
also many proprietary cream substitutes on the market. 

There is not much to be said regarding tixe methods of rearing,from 
the time' of wearing until the animalis ready to be fattened. In simnnet 
young cattle axe kept at pasture, and tardy receive any additional feeding, 
Ea winter they may be kept indoors, generally in ce vexed or partially co- 
vered yards, or they may be left outside for the most part, depeiiding 
On the climate of the district. The winter food consists of roots, hay and 
straw, with a small quantity of artificial food, often linseed cake in the 
case of very young animals, generally cotton cake for older The 
pfoportions of these materials used to build up the ration vary consider- 
iably in different districts. Tn arable districts, and especially in the 
north, roots preponderate^ while in grazing districts hay constitutes tiie 
main part of the ration, or sometimes, as in Ireland, practically the whole. 

; Pattening is, in summer, carried out for the most past on the gla- 
ring systomi although sometimes the animals are kept in yards and fed 
with cut gra^, vetches, etc. Some pastures are capable of fattening cattle 
without any aiMitiptial ration, but generally speaking some 4 to 8 lbs. 
of feeding cake are given, at least during the fiiishing stages. Wmter fat- 
toning rations show the same variation as do those^ for young cattle. In 
the north-east of Scottland, a typiod ration would consist of 100 or 
of turnips or swe<te^, 10-14 lbs. oat straw and 4^8 IbSv of toncentfale^; 
In tfe east^ diatiicte of England about hali the above 
roots is antployed, with |^rt at least of Ite fodder^^to the 

■■^win Ireland, the BEiaintpari?? o|'ttie':vtation’'l^ 
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lowance of cake, a»d sometimes a small allowance of roots. Fatfcenii:® 
cattle are perhaps most frequently kept in lots of 6 to 20 in covered or par- 
tially covered yards, but many are also fed in single or double boses, or 
tied up in byres. The process of fattening generally l^tsfrom 3 to bmghths, 
and finished cattle come on the market at anything betwen 15 months 
and 3 ^ years of age. 

Systems of dairy management are many and varied. In cheese-making 
districts it is gener^y arranged for the cows to calve in spring, as it is 
not considered economical to produce any large quantity of cheese durir^ 
the vrinter months. The cattle run at pasture in summer, and may re- 
ceive perhaps 2 or 4 lbs. of condentrate, such as bean meal or cotton cake. 
In winter they are fed on a rather low ration consisting largely of hay, 
with perhaps 20 or 30 lbs. of roots and again a little cake or meal. In other 
districts, where butter or whole milk is sold, the covre are arranged to 
calve at more or less tegular intervals throughout the year, and they are 
also much more intensively fed throughout the winter. 

In the nmghbourhood of many lai^e tovms, dairy men are frequently 
not breeders cattle, and in many cases not even farmers. They pur- 
chase freshly calved cows, milk them for a period of ten ot twelve months, 
{attecing them hi tho interv^, and sell them for slaughter at the end of 
tfe peaipdi ^The ration' consists of cut grass, vetches, etc., insttmmer, and 
dtaiotSjhay and stiawinwintenvnthan allowanra of lo-islbs. ^cake,dnd 
meal or part equivalent of wet brewers* or distiUeits' grains in either ca^.' 

As r^ards the value of commerdal stock, the average price of fust 
quality Shorthorn cows, in milk, is given in the Agricultural Returns at 
£2t lOs. for the last five years ; and good specimens frequently bring 
£25, and occasionally over £30. The average price brought for all classes 
of cows in milk is probably between £17 and £18. Young calves of 
dairy breeds bring from los to 30s, and those of the larger beef and 
dual purpose breeds from 30s to £3. Two year old store cattie df 
the Shorthorn, Angm and Hereford breeds are quoted in the ofSdal re- ■ 
tiims at from £12 to £17, and £14X8 probably about an average. The 
mean price of fet cattle for the past five years is given at 33s 2^ per live 
cwt (ii2lbs.), making the probable average price per head about £18. 

At the present time, one of the main features of the cattle indte- 
try in Britain is the scarcity of stores, or at least the insufiBioiency of the 
supply of this class of cattle to meet the demands of feeders. The con- 
sequence of this is the high price at present ruling for stores, and the di- 
minution in the profits of feeding. This points to the probability of a fur- 
ther, and possibly more rapid, inorease in the national herd in the future. 

There is also abundant evidence that more attention is being devo- 
ted to the improvement of dairy stock than has been, in the past, directed 
to this ead. This tendency is shown in the very rapid devdopment 
milk record societies, as already mentioned, and also in the greatly in-^ 
creased prices that are now being paid for pedigree dairy sto^ cotoi^uted ., 
to those rtding a few years ago. The increasing importarice of ' the 
industry probably to a considerable extent accounts fot this tdodeni^. 
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Recent Experience and Progress in Moor-CuItivation in Germany 

' by • ■ . , 

.Geh, Regierungsrat Prof^ Tacks, of Bremen. 

The investigation of the natural history of moors in general, and of 
the scientific basis of their agricultural utilization in particular, is arous- 
ing interest in ever widening circles. The work of the Institutes specially 
devoted to moor investigations (Moor-Versuchs-Anstalten), of the Geolo- 
gical Institute of the country and of numerous individual investigators is 
being, successfully directed to the extension of our knowledge of the origin, 
formation and alterations of the various types of moors from the geolo- 
gical, botanical|and chemical standpoints. Remarkable efforts have also 
been made with the object of obtaining uniform definitions of the terms 
employed in the study of moors, and a classification of the various peat and 
moor formations, which however, have not yet led to conclusive results. 
Of special importance from a practical point of view is the not yet fully 
.^tfd^ controversy as to the existence of so-called humic acids, especially 
in the free form. While on the one hand attempts are made to prove that 
all the phenomena attributed to reactions 01 free humic acids, consequently 
chemical processes, are nothing else than pumly colloidal or physical effects/ 
bn the other hand the view is held on the strength of extensive researches 
and experiments that the undeniably colloidal state, of humic sut)^ancbs 
does not by any means exclude the existence of real humic acids and of 
chemical reactions caused by them. 

Extensive researches upon the bacteriological conditions in untouched 
add cultivated moors allowed striking differences in the kind and number 
of the existing lower organisms to be recognised, as well as the great effbct 
produced upon them by the various operations of cultivation. Both bacte- 
ribiogical and chemical investigations proved that the . very energetic 
'dfecbmpbsition of nitrogen compounds wMch under some circumstanbes 
t^es place in moor soils, to the detriment of the yield, can he of a purely 
chehiicar nature. Closely connected with this question is that of the un- 
favourable effect of heavy liming on sour moor soils and those poor in 
lithe, which in of much research has not yet found a satisfactory ex- 
planation.'' ' ' 

: / Of practical importance is the result, that the qu of lime 

tb be added to very acid inoor soils lacking in lime, especially 
when only cereals and hoed crops are grown, must be kept within narrow 
limits and under 16 cwt. per acre, calculated as caldunx oxide. On the othei^ 
hand, when the land , is put to permaheht meadow or pasture, atleast 

twice as mtich lime Shbiiid be spread ; undler ceriain Conditions, especa^il^"^ 
^,^th deep '.plb'ughih'g; -‘^still mpm is-"tp, 'be ';giy^''to ■ ^sure’ success. 

is;to' be feared._he're.' 'Thp explhharibn/bitMs phenomenon, 

' ‘fte^iight, seems' strjkingi'is-tiyi/the' A' of every - 

3 . , ' , '■ ,, , '• , ' 
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and pasture contains a sufficiently large proportion of clover, and this 
is favoured [to such an extent by an abundance of lime that the unfa- 
vourable effect of much lime on the other grasses is not only made good but 
even outbalanced. According to recent experience, much stress is laid on 
the minute division of the substance used in liming moor and similar soils 
requiring lime. , 

Comparative experiments with various potash salts on moors, espe- 
cially when strong doses are used and on permanent meadows and pas- ■ 
tures, seem to show that the concentrated salts are more advantageous 
than the crude salts. 

Crude phosphates, and also such as are of amorphous outer texture 
(soft earthy phosphates), are recognised unanimously as suitable only for 
those moor soils which remain very acid even under cultivavion. 

Among the new nitrogenous manures, the several kinds of nitrates 
obtained from atmospheric nitrogen have in general proved as advaut^ebus 
on moor soils as the ni xogenous manures hitherto successfully employed 
(nitrate of soda and sulphate of ammonia). Nitrate of lime containing; ni- 
trites has proved less successful. Cyanamide, when used early enough 
before sowing, has a greater or less effect on nitrogen-hungry moors accor- 
dmg to the state oicffitivatiott of tte soil * but the effect is generally little 

Tk the praic^ of 3kbpr*culti^tio4 the most important processes 
and progress are the following : 

The improvement of fens rich in lime and nitrogen by the use of &im- 
pau*s system of saiid covering for arable land has quite gone out. The 
chief reasons against it are : the high technical development of meadow 
and pasture farming on moors of all kinds not treated with sand, the 
continued favourable economic situation for the disposal of animal products, 
the scarcity of agricultural labourers and the relatively high amount of 
labour for sanded arable cultivation {while meadows and pasttures require 
^ much less), and lastly the circumstance that the natural economic and 
personal conditions necessary for the successful execution of the intensive 
form of farming constituted by sanded moor cultivation are not frequently 
found. 

The development of meadows and pastures on moors of all kinds, 
which is especially great on the true moors (Hochmoor) which have been 
le^ richly endowed by nature with plant food, depends mainly upon the 
following progress : : 

j) The recognition that, where water conditions are suitable, per- 
ma^aent grassland can be made to give heavy yields without recourse to 
the expensive use of sand as covering (fens) or for mixing with the surface- 
(moors). ^ ^ 

2 ) The improved methods of tillage, which induce a better physical 
condition of the soil, especially for new crops, by the use of more suitable: 
implements (ploughs, harrows and disk harrows worked by animal or - 
mechanical j^wer). Among these, some rollers espedaUy constracted 
the work are very important ; they compress the soil W 
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broken down to a good tilth, thus improving its capillarity to the^benefit 
of the forage plants and afiording^a^firmer^^footing to the stock at pasture* 
The regular use of heavy rollers has greatly contributed to the present 
development of pasturing on unsanded moor soil. 

3) The extensive use of subsoil drainage in various forms {sod drains, 
lath, fascine, pole and tile drains with supports of laths, heather and the 
like under them to prevent sagging). 

4) The exhaustive study of grasses on moor soils and of the life 
history of the most important meadow and pasture plants, which has led 
to the production of clover and grass naixtures suitable to the most various 
objects and localities. 

The yields of properly laid down moor meadows and pastures are so 
satisfactory in all respects that they are equal to those of the best natural 
grasslands (i). By means of instruction on the part of the moor experi- 
ment institutions and commissions appointed for the purpose, of numerous 
model cultivations in which the assodation for the promotion of moor-ciil- 
tivation in the German Empire has ta’ken an active part, and of some large 
widely-known agricultural enterprises of this kind on moors and fens 
(East Friesian domain moors, Royal Schmolsin Estate), the knowledge 
^ the methods and of the success obtained has spread everywhere and 
a satisfactory development of moor ciiltivation is taking place on all 
sides, especi^yin the old existing moor centres of north-west Germany. 

Owing largely to the interest repeatedly shown by the German Empe- 
rpr in the transactions on the promotion of moor-cultivation and on home 
colonisation in the Prussian Economic Council and in the German Council 
of Agriculture, interest has been satisfactorily awakened in all circles, 
especially in administrative and parliamentary ones, on the utilisation of 
the still existing large areas of moorland, especially as a field for colonisa- 
tion. One effect of this is evidently the recent appropriation of greater 
means for moor cultivation and moor colonisation, through which some 
State moors are to be taken in hand and existing colonisation associations 
are to be assisted. Further, the Prussian agricultural administration has 
b^m to institute special organisations for the object of utilising and 
cultivating moors (offices for moor and wasteland cultiyatipn in the pro- 
vinces including much moor), as well as to provide the ueces^ry com- 
petent staff of officials by instituting courses on the cultivation of moors 
at the several institutions (Moor Experiment Station at Bremen, Moor 
Experiment Farm of the Pomeranian Chamber of Agriculture at Neu^ 
Hammerstein in. the Eeba moor, Stolp district, Pomerania). The State 
and tl^ Provinces have already set aside considerable stuns, especially in 
aid of cooperative moor impioveme^ . ^ 

{%) Die V$rsofgun$ Deu^hlands F$dsch «ni die Kiiitiviefung unure 

Memoir of Uie Asi^atioii for tiie uioor-ctslitivaticm M 

Emigre. 
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A law for the protection of moors, at present for the province of Ha- 
■ never, but which it is hoped will be extended to other provinces including 
moors, is intended to prevent the destruction of valuable moors by the un- 
suitable extraction of peat. 

Of special importance is the profit that the colonisation of the large 
moor tracts can draw from the progress of moor cultivation. The charac- 
ter of the farms in the new colonies is simple and safe, owing to the success 
attendant upon meadow and pasture farming on the moors ; not only 
can the colonisation of these waste lands considerably increase the home 
agricultural output, especially as regards animal produce, but the increase 
of small and medium-sized farms, such as are especially suitable for moors, 
represents an increase of the strength of the nation. 


Recent Work of the Royal 
, Entomological Station of Hungary 

’ ' ■ • ,, by 

: J; jABnONOWSEY, . 

■ . ' Director ^of tke Station. 

I shall describe below the means of control employed by the Station in 
the course of 1913 against some parasites. 

The com^ground beetle {Zabrtts tenehnoides Goeze, Z. gibbm Fb). is in 
Hungary one of the most injurious insects. Its larvae injure the crops in 
autumn, attacldng the cereal seedlings, and if the winter is mild they con- 
tinue their ravages up to the beginning of May. In the month of June the 
insects devour during the night the grains of barley that are still in the milhy 
stage. What steps can be taken to destroy this pest ? For the most part, 
the farmers excavate ditches in autumn or in spring round the infested fields, , 
and this operation satisfies them, though the parasite is not destroyed by it. 

It has been known for a long time that in o,ux country this insect becomes ;' 
so injurious not only on account of the succession of the same cereals on the« : 
same soil, but also because in innumerable localities in Hungary 'wheat fol- ?/ 
. lows barley oris sown near the stubble of barley. The former practice may V 
be avoided, but the second is often inevitable. Thus it becomes impossibl^ t^ 
to obtain by the above process any notable result. ^ 

In consequence of the experiments made in the autumn of igla in t|^ 
neighbourhood.of Nagykdta (at Szentmartonkdta, county of Pest), the Ento- 
mological Station h^ found an effective means of control of the corn grquj^d t 
beetle. A large estate of the neighbourhood, on passing into the han^pf 
a new owner, ieh into a deplorable condition in consequence of a ch^ag^ in ^ 
the system of cultivation: The cereals sown, in autumn, pn an area of ^422, 
acres, showed before the beginning of winter the spots due to the b^tle. ; 
The spraying of sulphate of nicotine with wHch we had esq^riin^ 
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the same year (X912) for the destruction of other pests soon produced an unex- 
pectedly succesrful result: the “ spots ” that were treated did not spread in 
the following spring, because the larvae living on the ground had perished. 
We employed about 2 oz. of sulphate of nicotine and i % ih. of soft soap 
dissolved in 10 gallons of water. The spraying is performed with a common 
knapsack sprayer, and besides the spots ** the healthy plants for about 
a yard all round them are also treated. . The earlier the spraying is done, 
the more eiiectiye is its action and the lower its cost. ' 

The cereal or barley leaf beetle {Lema melanopus) is also included among 
the numerous insect pests of Hungary, but it does not cause injury to barley 
and oats except sporadically. The insect appears when these cereals, sown 
in the spring, are stiU tender, and it attacks their leaves. Ne\^rtheless the 
mischief becomes serious only when the larvae hatch out of the eggs 
laid by the females on the leaves of barley and especially on those of oats ; 
they then invade and devour all the leaves. The plants dry before the pro- 
per time and yield no seed, and even the haulms which are cut for straw are 
refused by the live stock, because the larvae, like those of other Criocera, se- 
crete a vfecous substance which moistens the surface of their bodies and with 
which they soil the haulm. 

The means of control known in our country was devised about 18 years 
ago by one of the officials of the Entomological Station, Prof Sajo. It con- 
sisted in collecting the insects which appeared at the beginning of spring by 
means of a net or in spraying with tobacco extract (since 1892 known iii 
Hungary under the name of Thanaton). Keverthdess these means of defence 
did hot spread in our country, the causes being that in general no one atten- 
ded much to the adult parasite ; at most it was noticed in the later years 
of its ravages, and consequently no one used the nets. On the other hand the 
nicotine, the active principle of the juice, was not constant ; the first tobacco 
extract, very active, contained 12 to 13 per cent, of nicotine, whilst later this 
content fell to 4 per cent, and even less. It is therefore not surprising that 
this insecticide has lost all credit. 

^ Tn the course of the year 1913, we resumed the practice of catdhng the 
insect by means of nets, and instead of using the usual tobacco estracfc {Tha- 
hatoh) we employed sulphate of nicotine. The insects were caught on ssui 
: estate in the commune of Bokszeg (county of Arad). The result of the 
operation was satisfactory, inasmuch as on the fields where the net had 
used the yield was ateut the average, while bn the other areas it was 
less. It must, however, be mentioned that in 19x3 this insect, owing to 
the rain which fell in May and June, did not commit the havoc it would 
have done if tte weather had been dry and warm. 

Spraying produced equally favourable results, though the rains of May 
and June rendered the work more difficult. The spraying was efi^ed at G^tla 
(near the town blAiad| in One of the State ymeyUtds, using4lbs. of nicotfeie 
and ts lbs. of soft: sbap gaHor^ of waten A smaller quantity of 
tine was not equally el 5 cieUt, whfie;i^^^^ quantity 

'^'^|han 4 lbs. 'per xoo"galte,{di<| nut'give '^y 'bet^ lesults.. . Tb^ 

’^cceeded ■ ’perfectly, '' ' 'that 
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that is not rainy, was rather rare. On the spots that were treated the lar- 
vae were completely destroyed, whilst where no treatment was applied 
they continued their depredations and then went through their metamor- 
phosis. 

This experiment made with the two systems offers farmers the possi- 
bility of controlling the pest in either way without being hindered by un- 
favourable weather. 

Vine Cater^pillars. — Similarly, other experiments were conducted on 
a larger scale with sulphate of nicotine against the caterpillars of Conchylis 
ambiguella and of Polychrosis botrana, which in Hungary (especially in the 
most valuable vineyards on sandy soils) cause as much injury as elsewhere. 
The experiments were conducted at Kecskemet (county of Pest) in the Mik- 
16 s nursery (Miklos -Telep National School for Vine growers), and on a larger 
scale in the vineyard of the Ilo3ral Hungarian School of Agriculture at ’ 
Jaszber6ny (county of Jasz-Nagykun-Szonok). 

As a result of studies continued through a long series of years, the En- 
tomological Station adopted the means of control which had succeeded 
especially in Prance, using $pra3^ containing two oimces of nicotine (either 
sulphate of nicotine or the nicotine of the common extract) and i ^ lb, of 
soft soap to 10 gallons of water, or Br. jean Dufpur's mixture composed of 
1 lb. of pyrethrum powder and 3 lbs. of soft soap to 10 gallons of water. 
Our system of control was thus similar to that employed elsewhere. As 
in 1913 the appearanceof the larvae of Co^^cAy&was reported on May ir, we 
began spraying ten days later. Instead of the Eclair Vermorel we used a 
sprayer mounted with an air pump working at a pressure of 4 or 5 atmospheres 
and provided with a forked rod bearing two nozzles, so that the two powerful 
cone-shaped jets strike the bunches on opposite sides at the same time. Dur- 
ing the work we observed that on the vines treated at first there were still 
some larvae, while the bunches of the vines treated after the 24th and 35th 
of May were freed from 98 to 99 per cent, of them. The action of th^c 
liquid insecticides was very nearly the same, inasmuch as aU the bunches 
treated either with nicotine or with pyrethrum powder were free from 
insects. Sometimes, however, the sulphate of nicotine proved the more 
effective. Between May 24 and June 8 the whole vineyard, about 43 acres, 
was treated, and there was still time to treat again the first plots (which had 
been treated between the 19th and the 34th of May) and which the caterpil- 
lars had not wholly abandoned. At the time when the vines were in bloom 

vineyard was completely freed from caterpillars, which left scarcely 
any trace of their ravages. 

These experiments have thus demonstrated that spraying gives a 
result of 98 to 99 per cent., provided the following conditions be observed : 
i) that the control by means of liquid insecticides be commenced at the' ; 
most favourable moment for the hatching of the caterpillars (in Hungary 
in 1913 it was after May 24) ; 2) that the spraying be carried out. “ 
great pressure ; 3) that the bunches be sprayed on both rid.es; 4) 
solutions be composed of insecticidal substances (nicotine and; pytetinjumf^ 
and of substances capable of removing fat (soap). ^ " 
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A complete destruction of the caterpiflars is impossible, as on account 
of the continued appearance of the moths of Polychrosis, some caterpil- 
lars hatch out much later, and further the earlier ones do not attack the 
bunches of grapes but hide under the bark of the young shoots. 

The results obtained by the experiments having been striking, our next 
task will consist in spreading the above method of destruction among 
the vine growers of the country. 

Grape moth. — Among the other enemies of the vine we under- 
took experiments on a large scale against the caterpillars of the grape moth 
{Tortrix pilleriana). These caterpillars cause enormous injury, not only 
in the old vineyards of the mountainous districts and in those previously 
ravaged (as for instance at Versecz, county of Temes), but also in the vine- 
yards on sandy soils, and the havoc caused reminds us of the times when they 
seriously threatened the French vineyards. In our country, in some vine- 
yards, for instance at Sdstdhegy (near the town of Nyiregyh^a, county 
of Szabolcs), where we carried out our largest experiments, the vine stodrs 
after having been injured for three years in succession did not bear any- 
thing but slender shoots. Our experiments consisted partly in the des- 
truction of the caterpillar at the beginning of spring, that is during the time 
in which the small caterpillar is stilt in the oldest part of the vine stock, and 
partly in control practised after burgeoning, when the caterpillar ascends on 
the shoots. The treatment before the shoots appeared proved completely 
inefficient. The two well-known processes of scalding and fumigating with 
sulphurous vapours were not employed. After the appearance of the shoots 
we had r<^ouxse to the treatment with tobacco juice until the caterpillars 
retreated to the extremity of the shoots, without however obtmning any en- 
couraging results, the solution being unable to reach the caterpillar among 
the leaves. Instead of this treatment, we picked off the caterpillars by 
hand, nipping of the young shoots oh which the caterpillars were crowded and 
collecting many of those scattered on the plants. Nevertheless the result 
was not complete. Although 150 or 200 caterpillars per vine had been collects, 
tibose pnthe ground or on the green hedge soon betook themselv^ to 
the vines that had been freed. In order to get rid of the^ we used a Bor- 
deaux mixture to which half a pound of arsenate of lead had been added to 
every ro gallons of liquid. We do not yet know what effect this treatment , will 
have. In 1913 the result was not decisive. 

CockcHafers. — The means of control used ugain^ the cockchafer 
{Polyp^Ua f^h) in the commune of Csongrdd (county of Csongrdd) have 
not pelded any d^isive results. The larvae of this insect cause such havoc 
in tte vineyards on sandy and very dry soils that not only are numerous rfd 
vineyards completdy destroyed, but th^r reconstitution is rendered impos- 
sible because the larvae destroy the newly planted ^ocks. In order 
control this pest the cominUne of Csohgrid derided to have the 
^ picked by hand and to ^y for thrim Urffortunat^y in 19x3 dm 
,^time the insect did not app^. It not known if the extiaordir^^;^^^^ ^^ 
continui^';ram:pf ■ii9r^-was;te,,cai^;of 'th^ 
didnotswarm at all this year.’ Neverthriess> cri giubbmgin th^ 
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large and small were found, but no pupae or adult insects. At Kecskemet 
(county of Pest), situated near Csongrdd, both larvae and insects were 
unearthed and swaraning took place. The several thousands of insects 
that were picked have shown how future control is to be organized. Emowing 
the preference of this chafer for Scots pine {Pinus sylvestris), Corsican pine 
(P. Larioio), Austrian pine (P. austriaca) and black spruce {Picea nigra), 

1 caused a railway-truckload of large pine branches to be brought from the 
Szeged pine forests and planted them in the sand of the Csongrdd vineyards 
so that the needles remained fresh for some time. The great majority 
of the cockchafers were picked from these branches. It is therefore ad- 
visable henceforward to plant a greater number of the^ trees in our vine- 
yards and to collect these insects regularly. This process will be easier 
and cheaper than picking them ofi fruit trees and poplars 50 or 60 feet high. 

Rodents. — • The diffusion of the means of control against rodents was 
another great undertaking. The Entomological Station, which dedls also 
with the destruction of mammals injurious to fields and gardens, aims at 
rendering the control of voles, hamster rats and sushks [Sfermofhitus, dteh 
1ms ) compulsory by law, and proposes : i) that the operations of control 
be oamed out every spring (from the middle of March to the middle of 
; are not yet large, and agricul- 

todl laboin^^ dispose of the necess^ time ; J2) that against yoles, 
flooding, traps ' (Hohenheim type) and carljoh disulphide {5 ^ams per bur- 
row) be used; 3) that against susliks, 20 grams be used and against, haifit 
sters, 30 grams. 

In the spring of 1913 the small commune of Kopeseny (county of Moson) 
began the obligatory control; it was followed by the county of Szepes, and 
5 communes of the county of Bereg on both banks of the Tatorcza, id the 
control of susliks and hamsters. In these localities hamsters had for se- 
veral years done much mischief in the maize and other grain fields, there 
being 40 to 60 burrows per acre. At first the small owners were sceptical 
as to the efficiency of carbon disulphide, but when after the second and third 
day of the treatment they observed that the hamster and suslik burrows 
remained closed and that on opeuing them only dead animals were foimd, all 
diffidence disappeared and they worked with zeal and care. It is very 
urgent to spread this method of control, especially against hamsters, which 
are extending and causing much injury in the communes of Sopron county, 
on the Austrian frontier. 

Lime-suiplmr mixture. — Lastly it must be mentioned that during the ' 
winter 1912-13 the Entomological Station occupied itself with propaganda 
for the use of limersulphiirnuKture, which is beginning to be known in Hun- 
gary. Notwithstanding the fact that this preparation is very efiective again^ 
ijbs spread in our country cannot be very rapid, because: i):its 
preparation is lengthy ; 2) it does not always succeed on acccmnt uf 
the varying nature of the different quicklimes of the country; 3) its pr^^plm^h 
tion is not caniedfout on a large scale in Hungary nor at a low pridfei. ' ^ 
the contrary the practice of spraying fruit trees in winter mth^earbdte 
(15 lbs. of carbolineum to 10 gallons of water) is constantly gaining ground* 
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195 — The Development ol Agriculture in the German Ciolonies.— wamui®, 0. 

•in Der Tfopmpfianzert Yeax i8, No. i, pp, 1-25. Berlm, Januaiy 1914, , ' 

The writer points out the increase in the exportation of agriculttiral 
produce frona the German colonies during the last two years (1910-1912). 


Tabbb L — German East Africa. 




Quantity— tons , 

Value — £ 



1910 

1912 

1910 

1912 

Si^l. 

PMtttatioii rubber,. . . 

Cottou. 

. ' - * . ’ . . 

• 

7114 

406 

613 

980 

5254 ^ 

3050 

802 

16810 

1036 

1852 

1551 

4 174 
5983 
1852 

147 6qg 
t6i 3G0 
36800 
41050 

93500 

29 200 

II Soo 

360 700 

300950 

102 900 

2*56 

Copra 1 . . . . , .......... 

Grottnduuts. 

76 600 
62400 
23600 

_ •. 




Total . . . ^ 

x8 219 

33258 

521 250 

■ I 022 406' 


Wkh the exception of copra, all the exports have increa^d, some 
' in enormous proportions (cotton 302 per dent). , ; . 
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Table .n> — Kamerun. 



— tons 

Value 

-£ 


19x0 

X 9 X 3 

zgxo 

X 9 X 2 

Plantatioa rubber • 

Elaeis kernels 

Palm oil . 

Cacao ..... 

13 473 
Sogi 1 

3 “ 377 

24 

15737 

3 53S 

4 479 

174 100 

61 750 
149 700 

8 400 
215900 
81 450 
207 850 

Total . . , 

19 941 

23778 

385 550 

513 600 


Plantation rubber makes its appearance. The writer remarks that , 
wild rubber has been badly hit by the present crisis. 

Table in. — Togo. 



Quantity 

— tons 

Value 



' xpxu j 

X 9 X 3 

X910 

X9X2 

Rlaeis kernels. 

8071 

11455 

99670 

165 600 

Palm oil ... . . 

2971 

3284 

60 420 

. 69 250 

Cotton , , . , 

463 

542 

22350 

25250 

Rubber 

133 

163 

56200 

47 800 

Maize 

3 34 <> 

I 343 

14 210 

II 300 

Copra ...... 

134 

160 

2 000 

3 000 

Cacao ^ 

135 

279 

4 700 

11900 

Total . . . 



259550 

334 100 


Maize is the only crop not showing an increase in exports. 
Table IV. — New Guinea, 

{Inducing the Bismarck Archipelago and the Solomon Isles), 


Copra ............ J . . . 

Rubber . v . ... . . 1 

Cacao 

Sisal p . i . . 

Quantity --".tons 

Value — £ 

X9X0 

X 9 X 3 

19x0 

19x3 

9094 

6 1 
39 

iii 93 

21 

73 

21 

148 800 
3300 

2 700 

198 550 
7^50 

' '' ^ 

Total . . . 

9 *39 

XI 308 

154 800 

'■■'’zio' 400 
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The exports of the above four staples have increased, but only copra 
has real importance. ^ 

From the other islands of German Oceania agricultural exports have 
risen from £234900 to £342000. 

On the whole, during the last two years agricultural exports have 
increased 25 per cent, in weight and 53 per cent in value. 

With the progress of agriculture the spontaneous products diminish : 
wild rubber, copal, tannin and ivory: On the other hand, in Kamenin, kola 
nuts and karite are on the increase, as shown by the following figures : 



1 . 

j Qxiantity — tons ! 

Value — £ 


1910 

1 1 

j 1512 ■ j 

1910 

1912 

Kola nuts 

j 

54 

! i 

234 

1 880 

! 

1 8 180 

Karite 

66 1 

1 1 

ro 5 

250 

1 

i 640 

! 


The w^riter shows what progress has been accomplished by native 
farming. Out of the 54 000 acres planted to cotton in German East Africa, 
38 500 acres were cultivated by natives. The progress achieved by German 
African cotton is mainly due to two causes : i) the erection of ginning sta» 
tions (37 in East xAfrica and 12 in Togo), principally by the *‘Kolonial- 
Wirtschaftlichen Komitee ; 2) the institution of experiment stations 
for the study of diseases, methods of farming and varieties. 

Among the oil seeds, besides sesame and groundnuts, the cultiva' 
tion of which is developing, castor oil is grown in coconut plantations 
until the latter are in bearing, and it seems to give good results. 

During the last few years, farming by Europeans has developed to 
an extraordinary degree. The chief plants grown are oil palms, tobacco 
and bananas. 

The cultivation of oil palm has advanced thanks to the introduction 
of new methods, which allow four or five tons of fruit per day to be treated 
by only 16 or 20 hands, and the fat thus obtained is superior to that for- 
merly produced. 

At the end of this year there will be about 2 500 acres of bananas in East 
Africa, and steamers calculated to carry 50 000 bunches will ensure the 
rapid transport from Tiko to Hamburg, 

The most interesting of recently introdticed crops in Kametun is tobacco. 
Some experiments have produced leaves for wrappers 'worth upwards 
of 3s 6^^ per lb. on the Bremen market, and some pow^erful companies 
have been formed. It must not, however, be forgotten that Kamerun plan- 
ters will be in a state of inferiority to those of Sumatra as regards both 
transport and labour. 
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196 ~ Grants for Agrieultnral Education and Research in England and Wales 

in the Year 1912-13. {1).’—' Board of A^ricvltme and Fisheries t Annual Report on 
the Distribution of Grants for A gricidfurdl Education and Research inihe Year 1912- 1913, 
pp. XXV -f- 132. tondon, 1913. 

This report on the distribution of grants in aid of agricultural educa- 
tion and research gives first some information on the present organiza- 
tion of agricultural education in England and Wales (2). Then follow 
lists of the grants awarded to the various institutions, with indications 
as to the kind' of work for which a grant is made, and of the grants awarded 
for the provision of technical advice for farmers and the investigation of 
local problems, as w^ell as those for btdlding and for miscellaneous purposes 
sanctioned by the Treasury from the Development Eund up to 
31st March 1913. 

The amounts are given below: 


Grants in aid of Universities and University Colleges ..... £ loooo 

*’ ” ” ” Agricultural Colleges . ”6 050 

’* ” ” Special Institutions ” 2800 

Farm Schools . ’’ 290 

” Agricultural Research Institutes ”6 434 

” »* »» » a^icultural research and experiments .... ’V 3008 

” for the provision of technical advice for farmers and the 

investigation of local problems . . ^ ! , . ” 1 568 ; 

I'otal . . £ 30 i«j6 , ' 


Grants for buildings and for miscellaneour purposes from the De- 
velopment Fund amount to £62495. 

The report contains also information on certain institutions in re- 
ceipt of grants, notes on work at research institutes, research scholarships in 
agricultural science in the years 1911-12, the staffs of Universities and Agri- 
cultural Colleges in receipt of grants and the number of students (altogether 
1165) attending course at Universities and University and Agricultural 
Colleges in receipt of grants, besides communications upon the organiza- 
tion of local schemes of agricultural education and advisory councils. 

197 . - Agricultural Shows. 

Australia. 

Ifl 4 . May 6 (opems). Hobart. — Inter-state fruit exhibition. 

, Aug, 11-16 Brisbane. — National exhibition. 

J Austria. 

. May t6-2i Prague. — ^ Atinual Bohemian Agricultural Exhibition. 

Sept., 7-12. Goritz. — Vine-growing and' wine-making show, held on the occasion of 

I}utch J^st Indies. , 

1944 * Sept. S-Oct 10. Batavia. — International rubber show. 

.(i) For 1911-12, see No. 452i B. May 1913, ' ; i ' (Bi;?,), ’ 

(2). See No. loiS, R. Sept. 1913. . {Ed.). 
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France. 

1914 * April 1-5. Nantes. — Poultry show organized by the “Syndicat des Avlculteurs de 
i’Ouest’*. 

May. Hpemay. — Agricultural, horticultural and vine-growing show, organized by 
the Union agricole, horticole et viticole de la ]!^Iame 
Oct 24-28. Gette — Federal horticultural show, organized by the “Federation 
horticole du I,ittoral (Herault, Gard, Vauduse, Bouches-du*Bh6ne}. 

Germany. ^ 

1914 . May 15-21. Altona . — Great eithibitioii of horticulture, fruit and vegetables, organized by 
the city of Altona in commemoration of the 250 th anniversary of its foundation. 
Address to the Committee, 75 Flottbecker Chaussee, Altona. 

Holland. 

1914. July. The Hague. — Horse show. Sec. A. v. Hoboken, Nieuwe Schcw>l-straat 27, The 
Hague. . ‘ 

Hungary. 

1914 . April 4-6. Budapest, Tattersall. — Thirtieth sale of breeding stock and show of agri- 
cultural machines and implements, organized by the National Agricultural Sodety 
of Hungary. 

Russia. 

1914 '. Governments of Kiev and Taurida. — Competition for agricultural machines. Redu 
ced rates on Russian railways and free entry for machines taking part . 

. Spain. 

1914 . Autumn. Madrid. — International exhibition of agriculture and hygiene. 

United Kingdom. 

1914 . May 19-21. I^ondon, Chelsea. ~ Royal Horticultural Sodety’s spring show, at the 
Royal Hospital Gardens. , ’ 

May 28-30 and June 1-2. Swansea. — Bath and West and Southern Counties Society’s 
show. Sec. Thos. Plowman, 3 Pierrepont St, Bath. 

June 10-13. Portsmouth, Southsea Common. ■— Royal Counties Agricultural Society’s 
. show. Sec. Franklin Simmons, Ba.singstoke. 

June 30. - July 2. I^ndon, Kensington. — Royal Horticultural Sodety’s summer show. 

198. - Agricultural Congresses. ; 

Dutch East Indies. 

1914 . Sept 7-12. Batavia. International rubber congress. 

France. • 

' 1914 . July 20-22, I^yons. — International Vine-growing .Congress, arranged by the vine-gro- 
wers’ society of the I^yons district in conjunction with the Permanent Internatio- 
nal Commisrioii on Vine growing. The chief question will be vine mildew (PfasMO- 

\\ pma). ' , 


, .. ■ CROPS AND CULTIVATION. 

199 ~ Distribution of Drougit. — Cmmun^oHm from Professor &ippq Ersdi^, 
of the Central of Mete<yrolQgy and Geoiyn&mics^ Rotirei r- ^ ’ ■ : . • 

111 Russia Professor Brbounoff has beeii the means of starting sthdic^, 
on theeffect of meteorological factors on fhe^^^a^ The interesting MSfe, 

tVwhich he has obtained ate such as tO favour adoption of fie 

''Slussian methods, espedany,in',cauhtries';^^^ 'as Italy 'Whem* 
logical: researches for the benefit of agriculture have been little followed 
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As these methods are based on the climatic individuality of a parti- 
cular region, their application necessitates a very thorough understanding 
of the dimatic conditions, and quite possibly the methods may require . 
alteration in certain details to make them of more value. 

There exists for each plant what is known as the critical period, du- 
ring which certain nxeteorological conditions are required. Plants should : 
be adapted in such a way that they have their growing periods at a time 
when meteorological conditions are favourabale. A knowledge of the 
distribution of rainfall during short periods, of, say, ten days, con- 
siderably facilitates the choice of plants suitable for any given dimate, 
but is not suflBlcient, since one cannot deduct from average data any 
conclusions as to the irregularities of the rainfall.. Prof. Broounoff 
thinks that charts representing the distribution of drought would be 
useful in this, respect, and he suggests for this purpose the terin*/ dry 
ten-day periods by which he understands periods of ten days during 
which the total rainfall does not exceed 5 mm. {0.2 in.) 

Charts of this kind already exist in Russia, based on rainfall data ac- , 
cumulated during at least 16 years and determinations of the frequency of: 
drought of a certain ten-day period during a given number of years. By 
mteans of the^^ values; reduced to one hundred years, Prof. Broonnoff 
has anranged Ms charts so as to show the probability of the occurrence of 
drou^t. It is evident that these will be of the highest value in the parts 
of the year when rainfall is least ; but it is probable that what constitutes 
a dry ten-day period may need modification, since in certain regions where ; 
rain is absent during several months, the idea of drought would not appear 
to correspond to that which has guided Prof. Broounoff. This is the 
case in various parts of Italy, particularly in Sicily, where there are distinct , 
rainy and dry seasons, though the rainy season often contains . periods of 
drought or low rainfall. There is no doubt as to the value of knowing , 
the minimum rainfall which will probably take placevduring a given ten- 
day period in any given locality, but I believe that more useful inferences 
could be drawn if the idea of a dry ten-day period could be replaced by a : ’ 
notation showing more clearly the occurrence of rain. 

An examination of the ten-day periods with a total rainfall of 5 mm. 
(0.2 in.) shows that different values must be attached to them, according 
to the time of the year at which they occur ; that is to say, during periods 
of regular rainfall a ten-day period with a total of 5 mm. is really a dry pe- 
riod comparable to one having no influence on vegetation, whilst, on the i 
other hand, if it occurred in a period of extreme dryness, e. g. during the stiin^: 
mer months in Sicily, such a period could exercise considerable influence^ ; : 
It appear, therefore, that the rainfall measurements would be more ■ 
prc#tahle if the probability of the period with low rainfall greater tHw : 
5 nini. were known, and also those of absolute drought. In the 
observatories in Sicily, observations of the rainfall have been made 
a considerable period and it may be seen to what extent the i<tes ex- 
pressed above are of value for these regions.* 
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The first part of the table giveix jtiere contains numbers expressing 
the frequency during the period of observation of ten-day periods with 
not more than 5 mm. rainf all, reduced to a percentage number of years. 
vSince the rainy season lasts from Septenxber to AprU and sometimes to 
May, we omit theindications relative to June, July and August, 

In the first, ten-days of January, the frequency of rainfall from 0.1 
to 5 mm. is higher for the east and south slopes, the Tyrrhenian slope and 
centre showing only one half the figure. In the second ten-days the fre- 
quency is higher in the centre and the south slope and stiU continues high 
on the east side, while it is less on the Tyrrhenian side. The extreme 
west presents a higher frequency and is distinct from the conditions 
shown for the Tyrrhenian slope. ' In the third ten-days, the differences 
above indicated are much less, only very small- local perculiarities being 
noticeable. During the three ten-day periods of February, the Tyrrhene 
ian slope shows a minimum frequency in comparison with that of 
the other slopes, and the extreme west gradually approaches the 
conditions peculiar to the eastern slope, where on the contrary 
we meet with a higher frequency. The same conditions hold good for 
March, when, however, the centre and the lower part of the east slope 
show a frequency ; the^ and the extreme west come next 

in this respect, then the eastern and Tyrrhenian slopes. In April and May 
• fhe ffequen^^^ are little different, except for the lesser frequency ifi f % 
interior of the Syracuse region and on the upper eastern slope. ' 

in September the frequency is greater for the Tyrrhenian slope and the 
middle and upper eastern slope, while elsewhere, especially in the inte- 
rior of the Syracuse region, the frequency is less. In October the frequency 
becomes higher on the east and south slopes, and diminishes on the Tyr- 
, rhenian slop^, in the Messina district and in the interior. This difference 
becomes less in November and December. 

We have then various peculiarities appearing. The eastern slope 
the greatest frequency of ten-day periods with a rainfall from 0,1 to 5 midi < 
in its central part, except in. November, when on the contrary the greater 
frequency occurs in. the lower part, whereas in the upper part the fre- 
; quency is reduced in March. The Tyrrhenian slope, which may be made 

include Messina, has in September a frequency approaching or slightly " 
exceeding that of the eastern slope, while from October to March it remains 
IpW^r. The central regions show conditions similar to those of the eastern;; 
slope in September; then they acquire the characteristics of the Tyrrhe^ 

' : slope, losing: them again in January. Finally, the southern "slope ' 

fo slope from September to February and in March ; 

^ Sicily are best defined by the tCn-day ; 

peric^S'^’^ <^omplete absence of fain, and I believe that the frequen^..;^i: 
•" these .gives.' h;’ 'better -conception of the idea of , -drought /exp 3 ; 4 s 0 eS;i;i^i 
M- Broounoff Especially as during the months of the rainy season ,a ’ ^ 

day period with 5' or less rainfall may be of some use tp ihe oropS, 
smce the soil is aS&dy damp, whilst m the season of Ipa^t fAffafi such ^ 
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quantities disappear without being of any use to the crops. Consequently, it 
would be of use to know the number of dry ten-day periods likely to occur, 
especially during the rainy season. For this reason the number of times each 
ten-day period has been dry has been given in the second part of the accom- 
pan3?ing table, calculated on a hundred years. The first glance is suffi- 
cient to show the radical difierence which manifests itself between the difier- 
ent slopes. From the first ten-days of October to the first of January, 
the T3n:rhenian slope appears very different from the eastern, for absence 
of rain has not been recorded or has been so rare that in the reduction to 
percentages it has been found impossible to express it by a value 
approaching unity. In the two other ten-day periods of J annary there is 
some slight correspondence, but the frequency on the east slope is greater 
and persists. The coastal regions and those of the eastern slope follow 
the conditions of the Tyrrhenian slope in December, but gradually this 
order approaches the conditions presented by the eastern slope. 

It follows from what has been said that the character of the rainfall 
is better seen when to the figures for each ten-day period are added those 
defining the frequency of total rainfall between o.i and 5 mm. and of no 
rain at ah. 

It would certainly be useful to know the frequency of ten-day periods 
with a rainfall of from 5 to 10 mm. and also from 10 to 15 mm., since it is the 
minimum which decides the success or otherwise of the crop. 

A conclusion which deserves consideration is that the farmers should 
know not only the mean quantity of rain, but also the frequency of the dif- 
ferent quantities of rainfall for each temday period, if they are to derive 
from it the facts of fundamental value, since the quantity indicate each 
month has, by itself, only a limited importance. 

200 - On Seasons and Crops in the East of England. — Shaw, w. n. (Meteorolo- 
gical Oflace, London) in Journal of the Scottish Meteorological Vol. XVI, No. 30, 

pp. 179-183. Edinburgh, 1913. 

A diagrammatic analysis of Idr. F. H. Hooker's paper « Correlation of 
i:he Weather and Crops ", which appeared in the Journal of the Royal Statir 
$Hcal Society (Vol. I,XX, pp. 1-51) in 1907. The diagrams present in a gra- 
phic form the extent of the correlation between the abnormalities of the 
crop and the abnormalities of rainfaE and temperature, not only during the 
year in which the crop was actually grown but also during the preceding year. 

The following conclusions are drawn as a result of the investigation: wheat 
barley i oats and beans all give the highest returns when the spring and early 
summer are moist and cool foEowing on a warm midwinter, but whEe oats 
are unaffected by the character of the previous season, wheat, and to a le^ 
degree barley, are favoured by warmth and drsmess in the preceding year, 
a dry autumn being spedaEy important for wheat. Beans are less iofiu- 
enced by the temperature* but require a low rainfall in the summer and 
autumn of the previous year. Reas appear not to be dependent cm cdinor- 
.malities in the season. 

Potatoes are exceptfemal in being favotued by oEd and wet in th^ pre- 
vious summer and autumn,, and do best m a fine, warm growing 
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while swedes are favoured by a continuous abnormally low temperature 
lasting from the previous summer to the end of the growing season, and by 
rain in the early summer ; mangolds require plenty of rain and cool weather 
in the early spring of the crop year. 

lyastly, hay shows a striking preference for cool, wet weather in the 
harvest year, with a period of heavy rainfall in the middle of spring. 

20X - Correlation between Meteorological Conditions and Crops in the East of 
Scotland. — watt, a. in journal of the Scottish Meteorological Society, VoL XVI, 
No. 30, pp. 184-187. Edinburgh, 1913. 

This article gives the coefficients of correlation between the yearly 
yields of potatoes and oats in Forfarshire (from the official statistics) 
and the monthly rainfall and temperature f r the 26 years from 1886 to 
1911. For oats, the coefficients of correlation between 3rield and rainfall 
are not significant, while a cool summer is distinctly favourable to the 
crop. The figures indicate that the largest yields of potatoes are obtained 
in hot, dry summers, low rainfall being particularly important. 

202 - The Composition of Rainwater Collected in the Hebrides and in Iceland* 

— MiLLBR, N. H. J. (Rothamsted Expenment Station) in Journal of the Scottish Mete* 
orologiciU Society, VoL XVI, No. 30, pp. 141-158. Edinburgh, 1913. 

A historical sketch of observations on the composition and properties 
of rainwater and dew from early times, and an accbtmt of recent investiga- 
tions on the nitrogen and chlorine content of rainwater collected at one point 
in Iceland, at one point in the West of Scotland, and at three points in the 
Hebrides lying to the north-west of Scottland — points remote from towns 
and havdng a very moist climate. 

The amounts of ammonia, nitrate, and chlorine annually brought down 
by the rain are given below, together with analogous figures taken from 
the Rothamsted records. 



RainfeU 

inches 

Lbs. per acre 

Nitrogen 

Chlorine 

As 

As nitrate 

Total! 

Rothamsted . « . 

28,8 

2.774 

I.251 

4*025 

15-7 

Vifilsstadir (Iceland) 

: 38.3 

0.802 

0.263 

1.065 

(52-2) ■ 

Laudaie (W. of. Scotland) . . . 

76.9 

2.784 

1.260 

4.044 

168.5 

Butt of Lewis (Hebrides). . . . 

40.6 

0.361 

0.305 

0.666 

6 884.0 

Monach » ... 

47-2 

1.260 

0.588 

1.848 

2 723.0 

Barrah^d » » • * 

. 33-9 

1.164 

1. 1 04 

2.268 

5 753*0 


io3 Rainfall as a Rcteminant of Soil Moisture. — Shreve, f. (The Desert ifaL* 
boi^tey, Tttcsou, Arbona)iu Plant World, Vol. XVII, No. i, pp. 9-«4 
more, Md., January 1914. 

The influence of rainfall upon the distribution and seasonal, activities 
of plants is obviously exerted chiefly through its power to replenish the 
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moisture of the soil. The desert regions of North America are characterised 
by a low rainfall which is chiefly made up of a large number of light rains 
and a small number of torrential rains accompanied by a heavy run-off. 
Thus in investigating the relation of rainfall to soil moisture in desert 
regions, it is necessary to determine the minimum amount of precipitation 
required to influence the soil moisture, and also to determine the durations 
of periods without significant rain in connection with the development of 
vegetation. 

The present paper presents a digest of a short record of desert rain- 
fall from Tucson, Arizona, interpreted in terms of its possible effect upon soil 
moisture ; gives data showdng the annual march of water content at three 
depths (3, 15 and 30 cm.) in a retentive clay soil; indicates the relative 
potency w^hich different falls of rain were found to have in renewing the 
store of soil 'water ; and estimates the relative efficiencies of various 
percentages of soil water for the maintenance of plant actmty by correlat- 
ing them with the current rates of aerial evaporation. 

The average annual rainfall at the Desert Laboratory is 14.60 in., dis- 
tributed in two rainy seasons of which the summer one lasting 63 days ac- 
counts for 54 per cent, of the annual precipitation. The average number 
of rainy days is 61.5 per annum, on 46.2 of which the rainfall is less than 
0.25 in. In six years there were 32 days with more than 0.75 in. of rain, 
and they yielded 46 per cent, of the total rainfall in the six years. Finally, 
there have been periods of 140 days without rainfall of sufficient amount 
(G.15 in.) to affect the soil moisture. 

The march of soil moisture during the year is closely related to the 
amounts of the significant falls of rain, the changes of moisture content being 
less transitive at the lower depths (15 cm. and 30 cm.) in the heavy clay 
soil investigated. The moisture at 3 cm. falls as low as i per cent.^ and 
that at 30 cm. rises to as much as 32 per cent. The average moisture of 
the soil from the surface to 30 cm. in the driest weeks of the year is 6.5 
per cent., while in the wettest it is 29 per cent. At its minimum water 
content, the clay soil contains about one fourteenth of the annual supply 
of water furnished by the normal rainfall. 

The weekly rate of atmospheric evaporation ranges from a minimum 
of 173 cc. to a maximum of 1084 ^ (the annual total being 31 447 cc.) 
in terms of loss from a porous cup atmometer. This is equivalent to a loss 
of 345 cc. per square centimetre from a free water surface. The ratio of 
evaporation to rainfall is as 9.3 to i. 

The ratio of evaporation to soil moisture fluctuates from a minimum 
to a maximum which are in the proportion of i to 10. At the foot of the 
Santa Catalina Mountains (3000 ft.), it is 9.7 times as large as at their sum- 
mit (8000 ft,). The annual amplitude of moisture conditions at the D^rt 
^Laboratory is as great, therefore, as th^t which exists in the most arid or- 
tioii of he year betw^n localities which are 5000 vertical feet apart. 
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204 - Seleetife Adsorption by Soils. — Pasker, E. G. ^Bureau of Soils) in journal 
of Agriculfwal Research, Vol. I, No. 3, pp. 1^9*188, Washington, D. C., December 10, 1913. 

All phenomena connected with absorption ate of the first importance 
ill soil chemistry ; of these phenomena, while simple absorptive processes 
have been the subject of a considerable amount of research, such is not 
the case with adsorption phenomena (?. e. the property which a soil may 
possess of removing a dissolved substance, such as a salt, permanently 
from solution), and more especially with selective adsorption {i. e, the 
property of removing a constituent of a dissolved substance, such as 
the base or cation of a salt, from solution). 

As the result of fi e series of experiments carried out with various 
soils, the writer reached the following conclusions : 

Soils not only have the power of adsorbing dissolved salts from solu- 
tions, but also of adsorbing one ion at a greater rate than the other, or of 
adsoibing selectively, to a marked extent. 

The presence of bases of the soil (Ca, Mg, etc) in solution after shaking 
or lixiviating a soil with certain salt solutions is probably not due to a 
direct chemical reaction of the salt in solution with the silicates of the soil, 
but to a reaction of free acid, resulting from a selective adsorption of the 
cation, with the mineral components of the soil. 

The rate of adsorption of chlorine ions from solution by soils is much 
slower than that of potassium ions. This selective adsorption of potassium 
by a soil from a potassium chloride solution increases with the concentra- 
tion up to a certain point and then remains practically constant. On the 
other hand the percentage of potassium adsorbed from a potassium chlor- 
ide solution increases as the concentration of the solution decreases, 
and at very low concentrations is practically complete. In general, 
too, the amount of potassium adsorbed from a solution of potassium chlor- 
ide increases as the size of the soil particles decreases. In solutions of 
potassium chloride up to a strength of 37.5 gms. per litre, the presence of 
sodium nitrate decreases the adsorption of potassium ; above this concen- 
tration it increases adsorption ; but the presence of monocalcium phosphate 
has no appreciable effects on the adsorption. 

Finally if a mineral fertilizer be applied to a soil and exposed to the 
rain and thus dissolved and carried through the soil in solution, these sub- 
stances will be adsorbed either as a whole or selectively from the solution by 
the vast surface of the soil particles and will be held there by physical force 
until the plant removes them. The presence of other mineral substances 
added to the soil may or may not increase or decrease the rate at w^Mch 
this adsorptive phenomenon takes place. 

205 - Mofement 0 ! Nitrates in the Soil. — malpeaux, l- and l^eort, g. (Ecok 
d’Agriculture du Pas-de-Calais) in jtnaZes de la Science A^ronomigue,Ytax 30, No. 4 » 
pp. 705726. Paris, December 1913. 

In a previous set of experiments (i), the writers showed that the move- 
ment of nitrates in the soil, caused by diffusion alone, was very slow, but that. 


(i| See No. 109, B. Feb; 1913. 
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when caught by the evaporation current, nitrates may be brought up 
from deeper strata at a comparatively very rapid rate. Further, they 
showed that it was improbable that nitrate applied and ploughed in as an 
early spring dressing should be washed out of the soil even should the 
season prove a wet one. 

During 1912 the experiments were continued. A. piece of land was 
bastard trenched two spits deep, and divided into six plots which received 
the following treatment : 


I. 

II. 

III. 


IV. 

V. 

VI. 


Control, received no nitrate. 

Received 4 cwt. of sodium nitrate p. acre as a surface dressing, 
» » » » buried 5 cm. deep. 

» » » » 10 » )) 

)> » » » » I spit (15^ cm*) » 

» )> » » » 3 spits (30 cm.) » 


The nitrate was applied on April 12 th, at which time the soil was in a 
good^ workable condition, containing 14 per cent, of moisture. The plots 
were further divided right across the series, half of each being left uncropped 
while on the other half sugar beets were sown on April i8th. Throughout the 
season, at monthly intervals, the plots were sampled every 10 cm. to a depth 
of 40 cm., and analysed for nitrates by the Grandval-Tajoux method. A 
careful record was also kept of the rainfall. 

L The Uncropped Soil (Table I). The first sampling, which took place 
on April 5th showed that the soil in its natural condition contained about 
I mgm. of nitrogen as nitrate per 100 dry soil throughout the experimental 
zone and that the total nitrate content of the dressed plots was greater 
than that of the control plot by 6.5 to 7 mgm, of nitrogen per 100 dry soil, 
a figure which represents fairly accurately the calculated value of a dressing 
of 4 cwt, of sodium nitrate per acre. Between the first and second samplings 
only 1. 1 in. of rain fell, and by May 16 there had occurred a rise of nitrate, 
chiefly noticeable in plots V and VI. The first half of June was very wet, and 
at the time of the third sampling (June i6th) the zone of maximum nitrate 
content had been washed from the top 10 cm. to the second 10 cm.; the third 
10 cm. was also somewhat richer, but the rain had not washed the nitrates 
lower than this zone as the nitrate content of the fourth 10 cm. had remained 
practically stationary. A relatively dry period followed^ and by July i6th 
the nitrates had clearly returned to the surface. Th.s again was followed 
by a month of almost continuous rain during which 4.2 in. fell; yet, in 
spite of this abnormally wet period, the nitrates on August 16th were 
chieSy gathered in the second and third locm, layers ; the fourth layer too 
was somewhat richer than before, but it wotald appear that no nitrates had 
been washed below this zone, as the totals temped practically the spue 
as at the previous sampling. 

The mean distribution of nitrates for the season {L e. the mean of: 
ihe samplings at each depth and on each plot) shows considerable: varia- 
tion on the diBerent plots. While in I it w^s almost constant throtighdut 
the 40 cm.; in II, III and IV the surface layer was considerably the richest ; 
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'Nitrate as mgm, of nitrogen 


Pate of samplbig 


Rainfall in Indies 


Plot I 

Control, no nitrate 


Plot n 

Hitrate spread on tbe 
surface 


Depth of sample in chl Depth of sample in cm. 

o-io 10-20 20-30 30-40 


Table I. ■— Uncropped 
soil. 

April 15 ) April 15-30 -0.* ) 

f May 1-15 — 0.9 j 

Ma,i6 X5-31-0.3 ^ 

f Jttue 1-15 — 43 ) 

I Jim. 15-30- 

f July 1-15 ■■ 0.6 J 

Jidyie. X5.3X-4.5 ^ 

f Ang. 1-15 « 1.7 ) 

August 16 ........ I 

’ -Totals J . ;'l 

Mean distxihntion . . . . ^ 


Table II, — Soil under 
sugar-beets, 

April 15 


August z . 
August 30. 


r April 15-30 *“ oa 
I May X-31 » 1.2 
June 1-15 « *.5 
I June 15-30 a* 1.0 
j July 1-15 **0.6 1 
I July 1S-31 - 3.5 f 
rAng. 1.15-1.7- 
! Aug. 15-30 -3.Z 


14 1.3 

Z 4 

tA Z .0 

0.9 

ao 1.5 

trace 



1.4 

0.9 

0.9 

11.0 

7.3 

1.5 

1-3 

X .0 

11.1 

2.9 

40 

2.3 

Z.6 

10.8 

4.0 

3.0 

2iO 

1.5 

IX.Z 

210 

3.8 

3.0 

1.8 

XX .2 

24.0 

144 

10.1 

6.8 

— 


in V the second layer (10-20 cm.), where the nitrate had originally been 
buried, was richest, and the zone of distribution tended to increase ; and 
m VI the most imiform distribution of all the dressed plots was obtained, 
without, however, any indication of loss of nitrate by washing down below 
the experimental zone. 

It, Soil under Sugar Beets (Table II), The first sampling was the same as 
on the uncropj^d soil. The second sampling, on June ist, after a fairly dry 
month, showed an accumulation of nitrate at the surface except in the case 
of plot VI, where the upward movement was nevertheless quite eyident. 
At the third sampling the rains had washed the nitrates down to the second 
layer of 10 cm., and by August ist the zone of maximum nitrate content 
was still deeper ; but in this latter case the results were not so much due to 


Total 
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fer ICO dry soil. 


Plot in 

Nitrate tmried 5 cm. 
deep. 

Plot IV 

Nitrate btiried 10 cm. 
deep. 

Plot V 

Nitrate buried 17 cm. 
deep. 

Plot VI 

Nitrate buried 30 cm. 
de^. 

Deptlx of sample in cm. 

Beptb of sample in cm. 

Depth of sample in cm. 

Depth of sample in cm. 

O-IO 

1 

I0-20|20>30 

? 

0 

Total 

0-10 

10-20 

20-30 

3<^40 

1 

o-ioj 10-20 

i ■ . 

20-30 

30-40 

Total 

o-io| 10-20 

20-30 

30-40 

1 

Y.0 

S .9 

i.i 

0.6 

zo,6 

6.8 

2,5 

1.0 

0.9 

IZ.2 

z.6 

55 

2.8 

0.7 

XO.9 

x.2 

z 3 

40 

2.6 

10.5 

SA 

X.8 

I.X 

Z.0 

12.1 

7.0 

2.0 

1.5 

0.9 

114 

40 

40 

2.0 

r .3 

11.3 

3.0 

2.Z 

3.2 

2.8 

ZX.Z 

3 J 8 

4 $ 

2.7 

1.0 

XX .0 

2.2 

5.0 

2.x 

X.I 

104 

2.0 

40 

3.6 

14 

11.9 

2.1 

35 

35 

m 

II.7 

5 ^ 

2.6 

2.5 

24 

iitfi 

5.0 

2.7 

2.x 

1.9 

11.7 

48 

34 

2Xt 

z.6 

11.8 

43 

2,9 

2.9 

1 

X2^ 

2.7 


3 j 6 

■ 

2.6 

12.5 

2.x 

34 

3.8 

2.6 

11.9 

2.8 

3.7 

35 

2.6 

12.7 

2.0 

34 

48 

H 

123 

26.0 

144 

XI.0 

7.6 

- 

23.x 

15.6 

10.5 

74 

- 

15.2 

ar.8 

14.0 

7.6 

— 

12,5 

X3.7 

19.1 


- 

e 

1 

2.2 

1.5 

— 

4.6 

3.1 

2.x 

..5 

— 

3.0 

44 

23 

1.5 

— 

2.5 

2.7 

3.8 

1 

— 

1 


I.I 

0,6 

10,6 

6.8 

2.5 

X .0 

0.9 

XX .2 

1.6 

55 

2.8 

0.7 

X0.9 

1.2: 

i 3 

40 

23 


7.0 

2,4 

X .2 

I,X 

12,3 

55 

25 

M 

14 

IIJ[ 

46 

35 

1.7 

x.0 

10.9 

2.8 

2.6 

35 

2.6 

ZZ.2 

tj . 

3.7 

M 

1.4 

9.6 

24 

34 

2.3 

17 

95 

2.0 

35 

24 

X.6 

9»o 

*4 

2.8 

3.1 

Z.2 

9.5 


x.8 


1,7 

74 

*4 

1.7 

3.0 

Z.6 

7.3 

1.5 

x 5 

34 

1.2 

7.9 

14 

3 J 

34 

23 

73 

*4 

%S 

xA 

1.5 

7.2 

ZJ 

U 

3.0 

14 

65 

z.0 

z 5 

34 

XA 

64 

x.0 

15 

15 

X 4 t 

35 


the washing by rain as to the depletion of the upper layers by the growing 
roots, the part played by the plant being indicated by the decreasing totals. 
The ^ast sampling, on August 30th, showed a far more equal distribution of 
nitrates throughout the experimental zone than was obtained on the un- 
cropped soil, owing to the fact that the influence of the rain is masked by 
the drying efiect of the roots, which axe at the same time reducing th& 
nitrate content by absorption just where it would tend to accumulate. 

The crop from th^ time of singling (end of June) onwards reflected 
distinctly the advantages of burying the nitrate ; the difierences b^nrhe 
^mewhat less marked towards the latter end of the season, yet the 
weights when the roots were lifted at the end of October showed cou^^fr 
able differences in favour of the deeply sown nitrate* 
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Plot 

Yield of sugar-beets 
p. aere. 


tons 

cwt. 

I Control 

14 

4 

II. (surface dressing) 

15 

7 

III. ( 5 cm. deep.) 

16 

8 

IV. {16 » » ) 

17 

0 

V. (17 » » ) 

17 

18 

VI. {30 » » ) 

22 

5 


The whole investigation entirely confirms the conclusions previously 
drawn by the writer as to the necessity of applying nitrate for the beet crop 
early in the season, and of ploughing it in. 

206 - The Alaminium Redaction Method as Applied to the Determination of Ni- 
trates in Alkali ” Soils. — burgess, P. S. — university of California Publications 
in AfiricuUural Sciences^ Vol. I, No. 4, pp. 51-63. Berkeley, California, May 1913. 

The phenoldisolphonic method of determining nitrates in soil does not , 
give satisfactory results where soluble salts are present, as in the case of 
**alkali" soils, and the following reduction method was tried as a substitute : 
ioo . gms. of sofi aremixedwith2 quicklime and extracted 

with20o cc. of distilled water. To loo cc. of the extract 2 cc. of 50 per cent, 
caustic soda solution is addM, and the liquid is reduced to half its bulk by , 
boiling, in order to drive ofi ammoma. It is then washed into a large test 
tube fitted with a cork through which passes a bent glass tube drawn out 
into a point, a strip of aluminium foil is added, and the liquid is main- : 
tained at 20-2Z^ C for ii to 15 hours, after which the ammonia is distilled ! 

' ■ ' N 

into — acid. The method gave equally satisfactory results whether the 

soil contained large or small amounts of nitrates, or in the presence of 
"‘alkali '' salts, neither was it less reliable when soluble organic materials 
such as soluble humus and dextrose were added to the soil. 

^ ~ Study of Hungarian Soils by Means of their Water Solutions. - balie- 
j?nBGGER iu FbUtam IToslowy, Vol. XLIH, pp* 317-324. Budapest, 1913. 

In the course of the autumn of 1912 the agricultural geologists of the 
Royal Hungarian Geological Institute of Budapest made a collection of the 
typical soils of Hungary, and the writer analysed the water solutions of 
75 samples and determined electrical conductivity, at 180 C., alkalinity, dry 
residtie before and after ignition, loss on ignition, mineral content, and espe- 
daliy the amounts of chlorine, lime and carbon dioxide. Besides, he deter- 
nuned the moisture of each samiple. * 

The results of these analyses have shown that the water solutions may ht 
used to characterise the various types of soils. Thus the grey forest soils 
contain the least amounts of soluble matter, their alkalinity ahd lim# con- 
tent are very low, wMle they are completely lackitig in chlorine and carbon 
dioxide. On the other hand the brown forest soils ^ve in general more 
concentrated water solutions. 
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In Hungary the most remarkable steppe soils are the chestnut-coloured 
and the dark brown ones. These are the most fertile of the Alfold, where 
they cover vast areas, especially in the angle formed by the rivers Tisza and 
Matos and in the southern part called Bieska. A characteristic feature of 
these soils is that the soluble substances and the alkalinity generally in- 
crease in the upper layers, then diminish to a minimum in the nest layer, 
and increase again towards the subsoil. 

In the Alfold there are vast areas of a black clay soil rich in humus, 
which was formerly the bottom of swamps and which drainage has now ren- 
dered cultivable. The distribution of soluble matter in these soils is the 
inverse of that of the chestnut and dark brown soils, but their content is 
much greater than that of the correspoudiug levels of the forest soils. Among 
these soils, the beginning of that accumnlation of salts, which constitutes 
saline soils, is observed, 

208 - Quantitative Mlneralogieal Analysis of Sandy Soil. -- ve^l in nutmi 

Kozl&nyj Vol. XI<III, pp. 331-343* Budapest, 1913. 

In order to determine the composition of a sand or of the sandy con- 
stituent of a soil, the methods hitherto employed were either complete 
chemical analysis or qualitative mineralogical analysis. The writer has suc- 
ceeded in combining W. Retger's method with microscopical and chemical 
analysis in such a way that he has been able to make a complete mineralo- 
gical analysis of the sand of the island of Csepel. 

The process begins by separating the various minerals ia very heavy 
solutions and fusions. According to their specific gravity, he separated the 
following groups of minerals 

Pet cent 


1) 2.5 to 2.6 Silica, potasli-fdspar 0.04 

2) 2.6 » 2.7 Silica . ; 71.38 

3) 2.7 » 3.0 Carbonates, silica, micas 21,73 

4) 3-0 » 3.3 Ampbibolcs 1.39 

5) 3*3 » 3*6 Pyroxenes 0.45 

6) 3.6 » 4.8 Garnets, rutile, zircon ' 0.84 

7) upwards of 4.8 Magnetite 0.14 


With the aid of the microscope the various minerals of each group 
determined, and by complete chemical analysis their quantity in 
each group. Thus the following quantities of the various minerals were found : 


Silica , 




Per cent 

- 73-70 

Potasb-feidspar. . . , 




2,40 

Soda- » ... 




3.28 

lAtue- » ... 




. 1.85 

Carbonates (total) . . 




. 11,82 

Micas ... 




. 4.00 

Apatite . . . . , . , 




0.04 

Ampbiboies . . . . . 




• 1-35 

Pyroxenes . . . . . . 




• 0.45 

'Rutile V 




o.bi 

Zircon ....... 




, O.OI 

Magnetite 




0.14 

Garnet ........ 

....... 



, 0 . 7 © 
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^09 ^Bacillus radieieola and Preparation! for Soil Inoculation. ~ UAK^mou, i. 

in Jurml Opetnoi Agronomii, Vol. XIV, No, 6, pp. 34i'367. St. Petersburg, 1913. 

The writer has subjected to bacteriological analysis the preparations 
for soil inoculation most widely distributed in Russia. At the same time 
he tested their efEect on plant growth by means of pot cultures. 

The bacteriological analyses showed that Kuhn's liquid nitragin and 
Bottomley's, nitrobacterine did not contain the specific organism, Bacillus 
radieieola, Simon's “ azotogen " and Ktihn's solid " nitragin contained 
about 50 per cent, of the bacillus amongst a mixed population of micro- 
organisms. 

In the sand cultures the above preparations were compared with pure 
cultures of Bacillus radieieola and with fresh nodules. The best results 
were obtained with the pure cultures, while the “ azotogen " and the 
nitragin, though less efiective, gave satisfactory results. The nodules were 
least effective of aU, but even in this case the plants attained a normal 
development. 

210 - The Toxicity of Soil to Cabbage after a Crop of Sesame, — Skinner j. j, 

in The Plant World, Vol. XVI, No. 12, pp. 342-346 Baltimore, Decem- 

ber 1913* 

A sample of peat soil from Middle River, Cahfomia, which had failed 
to grow cabbages after a crop of sesame, has been investigated by the wri- 
ter. He found that a clear filtered aqueous extract of the soil had a dis- 
tinctly injurious effect on water cultures of cabbage plants and to a much 
less extent on wheat. Treatment of the solution with finely divided 
carbon black appeared to remove the toxic effects (1). 

A heavy oily body, semi-solid when cooled, was separated from the 
soil by extraction with hot alcohol. This oil is partly soluble in water, 
forming a solution which is very toxic to the growth of cabbage plants. 
The results of experiments with this substance are given in the following 
table: 



Cabbage 

Wheat 


gzeen weight 

rdative 

green weight 

relative 

Ntitrient solution . 

3-36 

100 

4.50 

100 

» » + oily substance. . . . 

2.80 

83 

4*30 

96 

Distilled watar ........... 

2.00 

100 

2.42 

100 

» » oily substance, .... 

3^.75 

88 

2-35 

97 


Plots of the same soil on which no sesame had been grown produced 
good crops of cabbages. From these results it appears that a crop of sesame 
secretes substances toxic to cabbages, but not seriously injurious to wheats 


(Ed.). 


(i) Cf. No. 14, B. Jan. 1914* 
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2II - Tobacco Stalks as a Pertiliier. -* HAsms, H. D. in Twenty-fifth Annual Ite> MANtrsES and 
port of the Massachusetts AgricuUural Experiment Station^ Part II, pp. Bo-84. Boston, 1913. manxjking 
As the tobacco plant is a heavy feeder and is cut before the plant has 
a chance of developing its seed, it is obvious that a large quantity of ferti- 
lizing elements must remain in the stalks. Analysis of the latter yielded 
the following results : 

Per cent of dry matter. 



Stalks from which the leaves were stdpped: 


I. after ctiiing* 

n. in a green cos- 
dition** 

Nitrogen 

3.25 

1. 10 

Potash . 

4-95 

1.00 

Phcfcphoric add 

0.78 

0.26 


* Havana Seed Eeaf variety. — Another variety. 


From statistics collected for Havanna Seed Leaf: 8666 plants are usually 
grown per acre, and the average weight of 10 stalks (stripped) is 6.58 lbs., 
fiat is 5 702 lbs, per acre. Assuming that the stalks contain 52.94 per 
cent, of water, the residue of dry matter produced would be 2684 lbs. per 
acre, containing the following amount of fertilizing material: 

lbs, pear actt 

Nitrogen ... 

Potash .... 

Phosphoric add 

Applying the commercial values usually assigned to such material in 
cotton seed meal or other organic manures, tobacco stalks would be worth 
about $ 24 per acre, or about $ 8.40 per ton of partially dried stalks (i e. 
containing 50 to 53 per cent, of water). 

Usually tobacco stalks are thrown out on the land in autumn, left 
expos^ to the rain and snow during the winter, then gathered into heaps 
and bpmt in the spring, the ashes being scattered over the land. Analyst 
of unexposed and leached stalks showed that only a little over 50 per cent, 
of the mtrogen was washed out during the winter, -probably consisting of 
nitrates and the more soluble amide compounds; therefore the spring burning 
dissipate about 40 lbs. of nitrogen per acre, valued at § 7, brides destroy- 
ing a considerable amount of valuable organic matter. It is recommended 
that the practice be discontinued, and that the stalks be chopped up and 
buried. 

212 - On the CrOmpoMtlon of Gla&t Kelps. - mesz, a. e. (Boieau of Soils, u. s. 

Department of AgriaUture) in The Journal of Irdu&fial and Engineering Chmi^l 

Vol VI, No. X, pp. 19-20. Baston, Pa., Jaaaaiy 1914. 

The data presented were obtained m the course of investigations di- 
rected by Dr. F. K. Cameron, of the Bureau of Soils, during 


132.85 

20.94 
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of 1913, on the possibility of utilizing the beds of gant kelps on the Pacific 
coast as an economic sottrce of potash salts (i). 

The dry material was analysed according to the methods published 
by Turrentine [Jour, of Ind, and Eng. Chem., IV, 431, 1912) and 3!ielded 
the following results : 


. Seaweed 

Total 

soluble salts 

Potash 


B 

IKtrogea 

Alaria fistulosa . . . 
Nereocystis sp. ... 
MacrocysHs sp. ... 
Fucus sp 

15.16 to 32.30 
34.38 to 64.44 
19.46 to 45.76 

17.24 TO 17.52; 

23-54 

2.27 to 13.07 
12.74 to 30.12 
6.92 to 22.48 
3.4810 3.51 

7-33 

4.41 to 15.08 
2.76 to 10.66 
4.07 to 692 
4.48 to 5.44 
4.22 

oto 0.14 
0 to 0.30 

2.05 to 15.08 
0.81 to 3.06 
1.08 to 2.69 
r.tS t0 5,2l 
5-21 

Porphyra sp. . . . . 

— 


The results indicate that the Nereocystis of Alaskan waters is as import- 
ant as that of more southern seas so far as the potash content is con- 
cerned. MacrocysHs contains a lower percentage of potash than Nereocistys 
and Alaria is lower still, while Fucus and Porphyra are valueless for potash 
extraction on a commercial scale. 

Another series of analyses carried out on Macrocystis sp. gathered at 
Ta Jolla, California, confirmed previous conclusions that freshly cut sea- 
weed sufiers no leaching efiects from a short immersion in sea w* ater. 

As a certain amount of doubt exists as to the differences in compo- 
sition between the laminae and stems of the seawreeds (2), the following 
analyses are of interest. 


Seaweed 

Part at plaat 

Parts per cent 

locality 

Potash 

Total 

soluble 

salts 

j 

' Ash 

Nitmg. 

Nereocystis sp 

lam. 

9.90 

25.94 

3.88 

0.84 

Alaska 



15.44 

3940 

4-34 

2.27 



stem : 

28.26 

52.88 

3.60 

1.06 


Fosidsia . • - 

stem j 

22.8 

44-5 

3.2 

0.94 

California 


lam. 

,9.7 i 

29-7 

4*3 

1.40 


MacrocysHs pyrifera. ... 

stem 

18.7 

40.3 

5.3 

1.24 

California 


stem and lam. 

' X 2.4 j 

28.3 

^•9 

1.04 



(1) See No, 1x47, B , Aug. 19112. { Ed .) 

(2) See CAMERosiT F. K. Xelp and other sotirces of Potash. — Journal 0/ tM FranhUn 
CiprXVT, 364, 1913. 
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From these results and those of eight other samples analysed at the 
same time, the writer concludes that the nitrogen and the ash content are 
almost invariably larger in the leaves than in the stem of the same plant, 
and that the total soluble salts and the potash are more abundant in the 
stems than in the leaves. 

213 - Investigations on the Availability of Phosphatle Manures* — 

W. H. (Studies in Plant Nuirition: I.) New York Agricultural Experiment Station^ Bul- 
letin No. 358# PP* 30. Oeneva, N. Y., February 1913. 

Manurial experiments were carried out with (a) superphosphate, 
(b) ground Florida rock (floats), (c) basic slag, (d) dehydrated Redohda phos- 
phate, (e) bone meal, (/) iron ore waste. The plants were grown in c^ans 
and boxes containing either a poor sandy soil or a pure quartz sand, or 
a quartz sand to which 3 per cent, of sphagnum moss had been added, and 
all received in addition to the phosphatic manures other mineral salts to 
make the manure complete. Cereals, root crops and leguminous fodder 
crops were used as test plants. 

The results point, in the first place, to the general conclusion that the 
availability of the phosphate is quite as much a matter of the kind of 
crop as of the form of combination of the phosphoric acid. Cruciferous 
crops (cabbage and rape) made use of the phosphoric acid in ground rock 
phophate without difficulty, while to the cereals (barley, miUet and oats) it 
was practically useless. ' On the whole superphosphate produced the great- 
est amount of plant growth, though basic slag was not far behind. Re- 
donda phosphate, though classed below the two above fertilizers, gave 
better results than ground Florida rock. 

The influence of fineness on the availability of phosphates was in- 
vestigated by using ground rock phosphate and bone meal of various de- 
grees of fineness, varying fromafihe powder such as floats (which will 
go through a bolting cloth) to a texture obtained by passing the manure 
through a sieve with 60 meshes to the inch. Three successive crops of 
rape obtained in. 1899-1909 exhibited no increase with the more finely di- 
vided fertilizers, but when the experiments were repeated in i903-r904 
on a more favourable soil produced by the addition of sphagnum moss to 
the quartz sand, peas, barley and rape all assimilated increased quanti- 
ties of phosphoric acid as the fineness of the fertilizing material increased, 
the amount of phosphoric acid yielded by the ground rock “ floats being 
^most twice as great as that yielded by the coarse materiai. In the case 
of bone meal; the degree of fineness had much less effect. The propor- 
tion of phosphoric acid in the dry matter of the crop increased with the 
fineness of division of the ground rock, i, e, was proportional to its avail- 
ability. 

Manurial tests carried out with an iron ore waste containing 15.45 per 
cent, of phosphoric acid showed that it was of little use to barley ; the 
l owing table shows clearly how little adapted cereals are to utili^g 
the phosphoric acid of 3 a 3 ineral phosphates before the latter haye hem 
eh^^cally treated. 



342 


AND MANURING 


Relative availMlity of plwsphonc acid from different sources as measured 
by chemical methods or shown by plant production {momcakium phos- 
phate taken for comparison). 


. 

Method of deiermiaing 

availability 

i 

Available phosphoric acid in : 

3 MGoao- 

calduxn 

phosphate 

Iron ore 
waste 

Basic 

slag 

Ground 
Xennessee j 
rock 

Bone 

<S' 

1 1 

1 

^ 1 

! 1 
S 1 

to 

1 

I ? 

1 *53 

1 

1 

^ 1 

1 

w i 

.1 

i 

I. Official U. S. A 

5.S2 

I 00 | 0 .ii 7 j 

2.0 

2.49 

42.8 

0.16S 

2.9 

1,72 

29.5 

2. Wagner • • 

5.82 

100 1 

1 

1 

0.195 

3-3 

5.13 

88.1 

1*25 

21.5 

i 

5.07 

87.1 

J 

' . i 

Dry matter produced by barley, less amount on chedks 

Plant production 

32.8 1 

100 

6.0 

1 

18.3 1 

1 

30.5 

! ' 

93-0 

17-5 

1 

53-3 

1 

36.5 

i ■ 

111,3 


214 ~ The Solubility of Mineral Phosphates in Citric Acid. — Robertson, g. s. 

in Journal of the Society of Chemical Industry, Vbl. XXXIII, No. i, pp. 9-11. Xpndon^ 
January 15, 1914. 

Quite recently artificial manure manufacturers have placed on the 
market large quantities of mineral rock^phosphates as a suitable phosphatic 
manure. These rock phosphates, in spite of the fact that they are very 
finely grotmd, are only slightly soluble in 2 per cent, citric acid. They 
were therefore assumed to be of little use as an available manure compared 
with basic slag and bone meal, in which 80 to 95 per cent, of the phosphates 
are soluble in 2 per cent, citric add... However, in a series of field trials car- 
ried out at Cockle Park (Northumberland) they gave excellent results on 
grass land, as will be seen from the following summary of the yields 
obtained : 


Field Experimefds on Th^ee Years* Ley. 


Manure 

Number 
of plots 

Total number 
of years 

Average yield ' 
of hay per acre. 




cwt 

Slag (200 It® Pg Og p. acre) , 

5 

13 

4o;3 ' ; - 

Bone Meal » » 

2 

5 

^ ■ 39.7 ' . ' ■■ 

Mn. Phosphates s » 

5 

12 , 

^.'4I.O'''' 

No Manure 

2 

5 ; 

' '35*2 
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With the object of finding a satisfactory explanation of the successful 
results obtained with rock phosphate, calcined and lincalcined samples 
of the Belgian and Tunisian varieties were subjected to 5 consecutive ex- 
tractions in 2 per cent, citric acid, which showed that the rock phosphates 
are completely soluble in citric add if enough of it be used and enough 
time spent on the extraction. - The first extraction contained more lime 
than any other and the second and third gave the bulk of the phosphates. As 
the process rendering the phosphates soluble in the soil is a continuous one, 
these so-called dtric-insoluble phosphates give as good results as the 
high dtric-soiuble slags, the dtric add test, as commonly performed, having 
given a test for lime content rather than phosphate content. 

The cost of a unit of phosphate in rock phosphates is only about 
whilst in basic slag it is about is 4^?. It will therefore be readily under- 
stood that the use of rock phosphates might prove of considerable economic 
importance. 

215-Iiiilueiiee of the State of Fineness 0! Saperphosphate and of Basie Slag on 

their Effieieney. ^ MiKOXOWsm Pomosski, J. (Mitteilung der agriculfur-chesniscJien 

Versuchsstation in Dubiany) in ZeUschrift j&f das Landwirtschaftliche Versuchsivesen in 

Oesterdckf Vol. XVI, No. 11-12, pp. 1044-1055. Vienna, November-December 1913. 

From the time of lyiebig it has been commonly held that fineness of 
texture is an important factor in the efficiency of superphosphate. The 
experiments of P. Wagner proved how essential was fineness in the case 
of basic slag,, but there is altogether little experimental evidence on the 
subject, especially with regard to superphosphate; in order to investigate the 
matter further, two series of culture trials were carried out with oats. The 
plants were grown in jars containing 13 lbs. of a loess soil, deficient in 
phosphoric add. For the first year's trials, the stiperphosphate and basic 
slag were mixed with 3 per cent, of g3rpsum used as a cement material, 
then pounded up and graded by means of sieves into particles of diSerent 
sizes (o.S - 1 mm., i - 1.5 mm. ,1.5 - 2 mm.), while another portion of the mix- 
ture was again reduced to a powdei. The second season superphosphate 
alone was tested ; it was cemented with agar and reduced to particles 0.5 cc* 
ia size and to a fine powder. The manure was applied in the first series by 
mixing the dressing with the uppermost third of the soil in the jar, but in 
the second series the dressing was mixed with the entire contents of the jar. 
Further tests were carried out with the first series (consisting of 18 units 
of 3 jars each) on the eSect of adding sodium nitrate and potassic salts ; 
while in thC; second series (consisting of 8 units) all jars received the addi- 
tional nitrate and potash. 

The results show that superphosphate cemented by gypsum to part- 
• icles 2mm. in size, ortreated with agar, is no less effectual than when in the 
condition of a fine powder ; in fact the samples treated with gypsum some- 
times gave better results. The depth at which the manure was buried seemed 
of more importance than its degree of fineness. The phosphoric add 
in -basic slag, on the other hand, was le^s available when the manure had 
b^n treated with gypsum, From these resrdts the following conclu^iuns 
were .drawn-: ^ 
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a) It is tinnecessary to exact a great degree of fineness in superphosphate, 
as up to a certain point a rather coarse texture may be an advantage, 
amongst other reasons because it prevents pasting iii the bags. 

b) Superphosphate is far better adapted than basic slag for appl3dng 
in the furrows together with the seeds at drilling time, as the pasting of 
the latter is likely to decrease its efficiency* 

216 - A New Fertilizer: Molassed Superphosphate (Superphosphat sehlempe}.— 

Stoltzenberg, H. in Chemiker-Zeitung^ Year XXXVIII, No. 8, pp. 81-82. Cotliett, 
Jantiary 17, 1914. 

The residues from the distillation of molasses were at one time thrown 
away, but they were soon recognised to be of manurial value ks they contain 
nitrogen and potash, and were sold to farmers who applied them to such 
crops as mangolds, potatoes, tobacco and hops, though their sowewhat 
rapid decomposition and great bulk prevent their being used very exten- 
sively. Most of the sugar factories, however, concentrate and ignite their 
residues to recover the potash, or sell them in a concentrated condition to 
cyanamide wurks, which recover not only the potash but also 60 to 70 per 
cent, of the nitrogen as potassium cyanide and ammonium chloride. Even in 
these cases, 30 to 40 per cent, of the nitrogen and all the organic matter 
are lost, and for this reason efforts have repeatedly been made to transform 
these residues into a solid easily handled manure, either by drying the 
material or by mixing it with other substances. So far these efforts have 
proved unsuccessful, as the product has always been hygroscopic. 

The reason for this is the presence in the residues of hygroscopic 
organic bases, more especially of betaine. Now Andrlik has shown that 
the acid phosphate of betaine is not hygroscopic, and the writer obtained a 
friable, non-hygroscopic product when he treated the concentrated resi- 
dues from the molasses with a calculated amount of phosphoric acid and then 
dried the mixture. Better results still were obtained when the residues 
were mixed with superphosphate and the mixture heated for a short time 
at 108® C (226® F). The material thus prepared is friable, keeps well and 
is easy to apply. Molassed superphosphate obtained by mixing 3 parts 
0f superphosphate with 2 % parts of concentrated residues contains 2.25 
per cent, of nitrogen, 6.33 percent, of potash and it. 53 per cent, of citrate- 
soluble phosphoric acid (8.48 per cent, water-soluble), and yields 57.32 
per cent of residues on ignition consisting of soluble cdcio-potassic phos^ 
phate, potassium and sodium sulphate and chloride, g3rpsum and non-de- 
composed phosphate from the superphosphate. The manure is made up 
of 50 per cent, of soluble substances and of 30 per cent, of undecomposed 
organic substance. If required, nitrate of soda^ sulphate of ammonia or 
potash salts may be added in order to increase the nitrogen or potash con^ 
tent. The product does not damage sacks and has the avantage over other 
fertilizers of providing humus material as a basis for bacterial develop- 
ment in the soil. 

Attempts to obtain analogous compounds, such as molded or 
molassed cyanamide, with a preliminary treatment of the residues to ren- 
der them non -hygroscopic, have not so far yielded practical results. 
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317 - Secondary Constituents of Basic Slag. — demolon, a. and brouet, g, (Station 
agronomique de TAisne) in Journal d* Agriculture Pratiquey VoL rsS, No. r, pp. 22-23. 
Paris, January i, 1914. 

A characteristic feature of present day investigations in soil fertility 
is the proposed use of fertilizing elements other than nitrogen, phosphorus 
and potassium, such as, for instance, manganese, boron, zinc, lithium, mag- 
nesium, fluorine, sulphur. The majority of agriculturists, however, have 
not yet been convinced of the utility of these elements in ordinary practice. 

Basic slag contains not only phosphoric acid but also oxides of manganese 
and of magnesia, derived respectively from the ferromanganese introduced 
into the converters and from the linings of the converters themselves (see 
Table). 


Analyses of Basic Slag carried out at the Experimental Station (Aisne), 



Total 

Manganese 

Total 


Sftmjples 

Phosphoric 

add 

Total 

sol. in 2% 
citric acid 

soL in 3% 
acetic acid 

nime 

Magnesia 



17.40 

5-54 

1.84 

■ 

1.47 

— 




18.87 

4.72 

M 

bo 

I. 2 I 

43.00 

16.41 

3 

15.23 

4,72 

2.27 

l.II 

— 

— 

4 

18.20 

4‘55 

1.61; 

% 

0.94 

— ; 

— • 

5 

17-65 

5-34 

3-59 

1.27 . 

45.19 

SM 

6 , . . 

17.80 

5.16 

2.77 

1.30 

— 


7 * 

17-78 

4.72 

1.98 

I.16 

44.80 

10.14 

8 

i 18.60 1 

5.20 

1.50 

1.06 

— 

4.50 

9 

z8.i6 

4.07 

1.64 

1.08 

— 

13*86 

10 

18.80 

4.21 

2.67 

1.47 


— ■ 

II 

15-35 

3.93 

2.77 

1.44 


- — 

of 10 other 
different samples . . 

— 

4.10 

3.59 

2.68 

48.02 

ro.05 


The above analyses show that the manganese content of basic slag is 
fairly constant and in the neighbourhood of 4 to 5 -per cent., while its solu- 
bility in citric acid indicates that it is present in a condition available to 
plants; An application of 6 parts of slag would be equivalent to 2 parts of 
manganised Hme, so that if manganese plays a useful role in plant nutri- 
tion it cannot be lacking where slag is employed as a manure. The magne- 
sia content of slag is more variable, averaging about 10 per cent.; 
the lime-magnesia ratio, however, usually remains within the optimum 
limits laid down by plant physiologists. An application of 5 parts of slag 
would be equivalent to i part of lime-magnesia manure such as is now on 
the market. 


5 
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! 

Saies of plots 

Average 

Surplus 

i 

I ' i 

II 

over 

coutrol plot 


lbs. I 

I 1 

lbs. 

lbs 

Without manure, control 

1 3 445 

3 4« 

3 428' 

— 

Broadcasted manure 

1 6740 

1 6678 

6 709 i 

3 281 

Drilled manure 

i 9375 

i 9362 

9368 

5940 


The Hatvan estate having found that drilling manure is more 
advantageous than broadcasting it, has definitely adopted the former 
method for all the crops. 

219 - Manurlal Experiments in Palestine ,— Uercunaies Amcoies, Voi. iii. no. 94, 

pp. 36-39. Antwerp, January i6, 1914. 

The following data are taken from the report of Dr. Keller, director 
of the agricultural school at Wilhelma (near Jaffa) , on manurial experiments 
carried out in 1912-13. They show what an important part fertilizers will 
be called upon to play in the production of agricultural crops in that 
country. 

Up to the present, fertilizers have only been used by the German colo- 
nists, and by native cultivators immediately surrounding the German colo- 
nies. Manurial trials have now yielded sufficient data for practical conclu- 
sions to be drawn ; it is quite evident that only fertilizers increase the re- 
turns, as dung, which in Palestine consists of refuse from ruined villages, dpes 
not give the same good results. With suitable dressings of fertilizers, yields 
amounting to 25 bushels of wheat or barley per acre were obtained, and 
though these wiU certainly be further increased eventually, they already re- 
present a distinct advance on the yields of native cultivators, who generally 
harvest no more than twice the amotmt of grain originally sown as seed. 
With the increased fertility of the soil its feeding capacity has also increased 
and whereas previously ii acres were considered necessary per head of 
cattle, now less than 5 acres are deemed sufficient, and sales of dairy 
produce rose from £1680 in 1910 to £3360 in 1912. 

With regard to the manures used, sulphate of ammonia has been al- 
most exclusively employed as a source of nitrogen, because the importation 
of nitrate of soda was prohibited up to 1910, but the price of the former has 
now risen to such a height that it w^ill replaced more profitably by ni- 
trate. Phosphoric add in the form of superphosphate, and 40 per cent, po- 
tash ^ts are the other most suitable manures. For cereals the following 
dressing is recommended : 

■ ' / 

4 to 5 cwt. superphosphate per acre 
2 to 4 » potash salts per acre 

I » nitrate of soda (as a top dressing) 

This would cost 37s. to 39s. per acre. 
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Maniirial trials with sesame and maize have only given negative resdts 
so far, possibly because the manures were applied too late in the season 
when there was not sufficient moisture in the soil to dissolve them properly. 

The following results were’obtained in 1912-1913 on a heavy clay soil 
which has been in cultivation 8 years and which had received a dressing of 
dung in 1906. 


Crop yields per acre. 


Crop 

No manure 

1% cwt nitrate 
per acre 

1% cwc. nitrate 

6 cwt. superphos- 
phate 
per acre 

i 

lYs cwt. nitrate 

6 cwt. superphos- 
phate 

3 cwt. potash salts 
per acre 


tons cwt. 

tons cwt. 

tons cwt. 1 

! 

tons cwt 

Oats and vetches . . 

I 17 

3 3 

i 

3 19 1 

4 9 

Beans 

10 


14 1 

15 

Mangolds 

n 5 

18 0 

23 0 

26 n 

Cabbage 

4 ' ® ! 

— 

16 8 


Beet root 

I 0 1 

i 

— 

— 

10 16 


220 - The Minimum of Plant Food required for Maximum Production* — Jor- 
dan, W. H. Studies in Plant Nutrition; 11. — New York A sricuiOtm ■ Experiment 
Station^ Bulletin No. 360, pp. 53-77 + 8 figs. Geneva, N. Y., February 1913. 

These experiments were devised with a view to ascertaining the essen- 
tial minimum amount of avaikble phosphoric acid and potash required 
to produce maximum growth. The crops used included barley, peas, to- 
matoes, tobacco, buckwheat, rape and turnips. 

Two sets of cultures contained all the required elements except phos- 
phoric acid and potash respectively, one of these elements being added 
in progressive quantities to the several ailtures of each set. The condi-, 
tions of temperature and moisture were under control and were as far as 
possible regulated so as to fully satisfy the requirements of the plants 
throughout the experiments. The results obtained show considerable 
uniformity amongst the difierent crops. 

No fixed relation exists between the production of dry matter and the 
amounts of phosphorus and potash utilised. Up to a somewhat indefinite 
point the production of plant substance increased in most cases with in- 
crease in the supply of the variable constituent, but beyond that point in- 
crease in the consumption of both phosphorus and potassium compounds 
only resulted in an iucrease in the proportion of phosphorus and potassium 
in the plant tissues and not to a correspondiug increase of plant growth. 

The results also confirm the conclusion that the chemical anal3rsis of 
a. given crop is no certain criterion of the manurial requirements of that 
particular crop. ' 
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221 The Use of Radium as a Means of Foreing Plants. — molisch, h. in Die 

Katiirwissmschaff ^ Year II, Part 5, pp. 104-106 -f $ plates. Berlin, January 1913. 

The writer has, for more than two winters, investigated the effect 
upon resting portions of plants of solid radium emanations. The budding 
of branches of lilac (Syrtnga vulgans), for instance, was accelerated by 
the effect of radium, provided they w^ere exposed to its influence at the right 
season (end of November and in December), and not for too long or too 
short a time, one or two days being sufficient. Unless these conditions 
are observed, the preparations had either no effect or a harmful one upon 
the buds. 

The experiments with emanations, wrhich produce a more equal effect 
upon the buds than can be obtained by the use of solid preparations, w^ere 
attended wdth very good results. The longer the emanations lasted (20, 
48, 72 hours) the greater was their effect. 

Not all plants, how'ever, can be forced by radium. The experiment has 
at present no practical value, since the same effect can be produced by 
the use of simpler and less costly means. 

222 - Phosphoric Substances in Meadow Hay. — dtjserre, m. c. (Chavan, p. and 

TschdmYjE.) in Archives des Sciences Physiques et Naiurelles, Year CXVIII, Vol. XXXVI; 

No. 12, pp. 578-581. Geneva, December 15, 19x3* 

Phosphorus compounds being of great importance in animal economy, 
the writers investigated the compounds of that nature contained in 
meadow hay. They distinguished three groups of compounds : 

1) Phosfhatide$, consisting chiefly of lecithins and extracted by boil- 
ing alcohol. 

2) Phosphates, soluble in dilute acids, together with phytin which 
decomposes into'phosphoric acid and inosite. 

^ 3) NucleO'proteids or proteins, insoluble in the above reagents. . 

Various samples of hay from different meadows w^ere examined and their 
phosphorus content was distributed as follows : 




n 

III 



ipzo 

I9« 

19x2 


per cent 

per cent. 

per cent. 

per c«it. 

per cent. 

PjKJSpharus in the form of : ; 
.I^thms . ' . . ■ , . . . , . : 

4.0 

4.0 

7.8 

6.8 

^•3 

Phosphates and phytins .... 

54-3 ' 

55.8 

1 62.1 

' 61. 1 

54*3 

Ntidf^o-protdds 

41.7 

40.2 

i 3o*r 

1 

32.1 

38.4 


These results show that more than half the phosphorus in hay is pre- 
sent in the form of phosphates and phytins, and that 30 to 40 per cent, is 
in the form of nucleo-proteids, 'while the amount in the form of lecithins is 
less than 10 per cent. 
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The application of phosphatic manures to meadows increases the phos- 
phorus content of the hay, more especially that part present in the form of 
phosphates and ph5rtin, as shown in the foUowdng tables. 



I 

II 

Yield of 
hay per 
acre 

Phosphorus 

Yield of 
hay per 
acre 

Fhosphoms 

per cent, 
in hay 

Jbs. 

per acre 

per cent, 
in hay 

lbs. 

per aae 


cwt 



cwt. 



Unmanured .... 

19.9 

' 

0,108 

241 

II.9 

0.157 

2.09 

Superphospbate. . . 

20.3 

O.I91 

4-73 

24*3 

0.235 

6.40 

Potassic super ... 

29*4 

0.199 

6.55 

31*9 

0.233 

7.96 


Assuming that lecithins and nucleo-proteids have a mean phosphorus, 
content of 4 per cent, and 5 per cent, respectively, and that all the phospho- 
rus extracted by dilute acids be in the form of ph3d:in, the production per 
acre of the various groups of phosphorus compounds was: 



n 

III 

Lecithin 

Phytin 

j Nudeo- 
proteds 

Ledthin 

Phytin 

, Naclco- 
protdds 


1 lbs. 

lbs. 

j lbs. 

lbs. 1 

lbs. 

lbs. 

Uumauured . . ... 

4.10 

5.64 

j 1^5.79 

3-52 i 

4-39 

rd.oz 

Superphosphate . , 

6.11 

1 13.38 

1 20.02 

9-32 

15.21 

41.16 

Potassic super ... 

8.47 

18.38 

1 28.44 

17.6? 

i 

17-33 

54-73 


The application of phosphatic manures to meadow land, supplemented 
when required by potassic and nitrogenous fertilizers, therefore increases 
considerably the amopnt of phosphatic compounds produced on a given 
area, the forage being not only more abundant but also richer, and per- 
mitting more intensive feeding of the grass land. 

^23 " Charaeters of the Grain in Varieties of Hungarian Pedigree Wheat and 
their Hereditary Transmission. — OBERMAYEaa, ERNom Koztekk, Year 23, No. 93, 
PP- 3133-3134* Budapest, November 29, 19x3. 

The writer gives an illustrated description of the grains of the pure 
types obtained by pedigree selection of the Didszag and Somogy Hungarian 
beardless wheats, and demonstrates that the various forms selected from 
the same variety differ not only in their development and in the morpho- 
logical peculiarities of the plants, but also.in the character of their grain. 
In order to determine these differences, the writer discusses the visible vari- 
ations of form of the seeds (long, short, etc.): he shows that though the 
size (weight) and colour of the grain are subject to some change according 


PUNX,;' 

BSEEPINO 



352 


BREEDING 


to the seasons, these characters, and still more the form of the grain, show 
uniformity in all the descendants of each of the pedigree t3?pes and are 
transmitted pure. The hereditary transmission of the characters of seeds 
was determined according to the examination of the crops harvested in 
1910, 1911 and 1912. 

224 ~ Increase of the Productivity of Hungarian Wheat hy Means of Selection* 

— Grabner, Emile in Kozielek, Year 23, No. 99, pp. 3331-3333* Btidapest, De- 
cember 24, 1913. 

The productivity of Hungarian wheat not being susceptible of in- 
crease by the development of its tillering, on account .of the consequent late 
ripening, the writer recommends the selection of ears bearing three or four 
grains per spikelet, instead of the tw'o usual in Hungarian wheats. Among 
the pure types obtained by the selection of Hungarian wheat (effected at 
the Hungarian Station for Plant Selection), and the characters of which 
differ essentially, there are several which answer to the above requirements. 
Notwithstanding the climatic conditions during flowering time, frequently 
injurious to pollination, the spikelets of these selected types are distinguished 
by a large number of grains : three and four, rarely five, in which case they 
are very small. 

225 - A Many-eared Variety of Maize obtained by Seleetlon in Hungary. — 

Orabner, Emile in Gazdasdgi lApok, No, 51* P* 850. Budapest, 1x913. 

In igir the seeds of 25 ears of Pignoletto maize taken from plants bear- 
ing four ears, selected in 1910, were sown in the experiment fields of the 
Royal Hungarian Institute for Plant Selection at Magyarovar. The num- 
bers of stalks obtained in 1912 are showm in Table L 

The parent ears classed in the first and second groups are the descen- 
dants of two of the ears of a stalk bearing four ears selected in 1910, whilst 
the third group comprises the descendants of the two other ears of the 
same stalk. 

In 1913 the seeds from the stalks wdth 7 and 12 ears mentionedlin 
table I were sown ; whilst in the plants of the 1912 harvest the majority of 
ears did not grow directly on the main stalk but on the longer side shoots, 
in the 1913 crops as well as in the parent plant of the first selection (1910) 
the stalks bore the ears directly on the main shoot. 

The hereditary transmission of the number of ears on the 1913 crops 
is shown in Table II. 


No. ol parent 


PMNT BREEDING 


353 



NB. The Arabic figures in the various coltunns represent the number of stalks obtained. 
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Table II 


Number 
of ears on 
the stalk 


Parent plant vdth 7 ears 



with 12 ears 


■ 

n 

m 

IV 

V 

VI 

1 

II 

Ill 

IT 

I 

8 

6 

20 

, 

9 

4 

5 

13 

21 

H 

19 

2 

10 

24 

34 

33 

ZI 

15 

14 

7 

9 

6 

3 

14 

13 

14 

9 

9 

z 

4 

2 . 

— 


4 

7 

zo 

4 

4 

— 

— 

— 

I 

— 

— 

5 

z 

2 

2 

I 

— 
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— 

— 

— 

— 

6 

1 - 5 

— 
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— 

— 

__ 

— 

— ; 

— 

— 

7 

— 

— 

— i 


— 1 

— 

— 

— 

— 

— 


I 

J 

I ! 

— 

— 

— 

— 

— 


— 


The jield of stalks obtained from the ears no I. of the parent stalk 
with 7 years shows the excess of stalks bearing more numerous ears over 
those bearing one or two ears. 

Average yidd of whole ears. 


grajna 

Stalk with i ear 81.3 

M )t 2 ?> . 128.4 

y 3 » . 182.5 

>1 « 4 )) ........ 220.8 

” 5 ’ * 253.6 

» » 6 )» 247.8 

b 8 » ........ 189.7 


The much lower yield of the stalk bearing 8 ears is due to the fact 
timt 4 of the ears remained sterile. 

226 - Plant Breeding and Seleetion in New Zealand. — grbbn, a. w. in New 

Zealand Deparlment of AgncuUuret Journal of AgricuUure, Vol, VII, No. 5, pp. 482-487. 

WeUmgton, November 1913. 

Selection experiments are in progress with all the more important 
torn cro^, fruits and vegetables. The main object at present is the isola- 
tion of ^sease-resistant forms. Up to the present time, success has been 
achieved in the production of a new rust-resistant variety of oats (known 
as Ruakura Rust-resistant) from a single head selected in 1908. Over 106 
acres are how under this crop at Ruakura alone, and some 220 farmers have 
received free samples. 
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227 - Cultivation Experiments witli Loose-Eared Varieties of Winter Wheat.— 

Mundt, L. in Arheiten d$y Deiitschen Landwirtschafts-GeseUschaft, Part 248. Berlin, 1913. 

In this publication, the writer gives a summary and account of the 
results of the experiments carried out with loose-eared varieties of winter . 
wheat by the German Agricultural Society (Deutsche Landwirtschafts- 
Gesellschaft) in the years 1908-1910 . The experiments extended throughout 
Germany, which is divided into 12 cultural districts. In 1908, 25 reports 
were sent in ; the number of experimenters rose in 1909 to 37, and in 1910 
to 43. 

These experiments are of the greatest importance to the experimenter, 
since thereby he ascertains, in the simplest and surest manner, the vari- 
eties which are most suitable to his farm. They are also of great general im- 
portance, for they are carried out in the most different districts of Germany 
and under the most various conditions of soil, climate and cultivation, and 
are thus valuable as a means of ascertaining the characteristics of the 
difierent varieties. 

The experiments described by the writer are partly principal experi- 
ments, and partly preliminary trials of new varieties. In the principal ex- 
periments the following wheats were growm for comparison : Orig. Rimpau's 
Hybrid, Orig, Criewener 104, and East Prussian Epp. 

Considering only the thoroughly reliable experiments, the following 
average yields of grain (in lbs. per acre) w^ere obtained ; 



Riznpau's 

Hybrid 

Criewener 

104 

! 

E* Prussian 

Epp 

1908 

2936 

r 

i 2545 

2523 

1909 

2246 

1 2402 

2181 

1910 

2086 

2237 

1976 


- It is thus seen that Rimpau gave the highest 5deid in 1908 and Crie- 
w^ener in the other two years. As regards straws yield and duration of growth 
there is little difference between the three varieties ; the same may be 
said in respect to resistance to disease. As the winters during which the 
experiments were made happened to be very mild, little can. be said as to 
the capacity of these wheats for withstanding cold ; the most resistant was, 
on the average, the East Prussian Epp wheat. Criewener 104 takes the first 
place as regards resistance to lodging, the worst being East Prussian Epp; 
With respect to the fiintiness of the grain, Rimpau's Hybrid was far 
superior to the two others ; this, together with its higher gluten content, 
is the best evidence that it will produce the finest flour for bread making. 
Preliminary experiments were carried out in these years with eight 
other varieties. A final decision as to their value cannot yet be made ; 
for this, further and more extensive experiments are necessaiy^. 
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Z2S - Studies on the Stem-Anatomy of Wheat and its bearing on CIsssiBea- 

tion# — Blaringhem, If , and Miege, E. in Comptes-Rendus Hebdomad aires des Stances 
de VAcadimie des Sciences, Vol. 157, No. 35 » PP- 1457-1460. Paris, December 2s, 1913. 

The classification of the varieties of wheat belonging to the species 
mlgare, compactum, dicoccum, Uirgidmn, etc., has not yet been satisfactorily 
achieved. In spite of numerous attempts at classification by various au- 
thorities,- considerable doubt remains as to the actual value of the vari- 
ous subdivisions. With a view to throwing some light on these difficul- 
ties, the writer has made an anatomical study of the stems of numerous 
varieties of wheat. 

He finds that : 

1) The difierentiation of the tissues increases in passing down the 
stem and is more pronounced in winter than in spring wheats. Tins dif- 
ferentiation consists in a thickening of the cell walls, an increase in the 
number and size of the vascular bundles, and a wider distribution of them, 
naturally associated with a thicker stem. 

2) The anatomical structure of the stems of T. spelta, T, d'urum and 
r. monococcum is very uniform and distinct, especially with regard to the 
number, dimensions and distribution of the vascular bundles, 

3) The stem structure of T. mlgare, T, dicoccum and T. turgidum 
is far from constant ; various strains of them show' affinity in this respect 
with the above-mentioned species. 

4) Hybrids between T. monococcum and T. durum have the stem 

characters of T. dicoccum, and crosses of vulgare X turgidum resemble 
spelta and durum wffieats. , 

Thus it would appear that such polymorphic species as dicoccum, 
turgidum and mdgare have originated as hybrids. These results also 
support Naudin’s theory, according to which the stem structure of 
hybrid wheats would be a heterogeneous and unstable mosaic of characters 
occurring in a stable form and inherited without change in the forms 
speUa, durum and monococcum. 

229 - Observations on some Obameters of Hard and Tender Barleys. — vine» 

H. C. A. in The Journal of the Institute of Brewing, Vol. XIX (Vol. X. X. S.), No. 6, 

pp. 413-452 + 3 Plates. I/Ondon, October 1913. 

With a view" to extending our knowledge of the factors causing “ steel- 
iness or hardness/* in barley, the writer has made a detailed histolo- 
gical examination of numerous grains of hard and soft or mealy barley from 
diSerent harvests and diSerent countries. It has long been known that 
harvests unfavourable to the proper maturation of the grain give rise to a 
greater percentage of hard grains of inferior malting quality. This inferi- 
ority has been chiefly attributed to the condition of the gluten and the 
nitrogen content of the grain. 

The writer's investigations show that among other factors the follow- 
ing are very important : i) the condition of the cell walls of the endosperm, 
and 2) the size of the starch granules. 

By means of suitable staining and microchemical tests he has shown : 

I . That the cell walls of the endosperm consist of resistant laminae 
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ted by more plastic layers, and that the disintegration of these laminae by 
the enzymes during the process of malting and brewing is more difficult 
and much less complete in hard than in tender onesr 

2. That the proportion of small or rudimentary starch granules is much 
higher in hard than in tender barleys ; these small granules, owing to the 
presence of an intact outer covering or cellulose envelope, are much more 
resistant to the action of enzymes, moisture and temperature than the ma- 
ture granules of normal size. 

Further investigations are being made concerning the percentage of 
phosphoric acid. 

230 - Eight Years’ Cultivation Experiments with Beans, — ziffer, a. Arheitm 
der DeiUschen LandwirtsckaftS'Gesellschaftj Part 249. Berlin, 1913. 

This paper is the first detailed report on the results of experiments 
in the cultivation of several varieties of horse beans conducted by the 
German Agricultural Society (Deutsche Dandwirtschafts-Gesellschaft), 
in cooperation with other bodies, from 1905 to 1912. The experiments were 
carried out on a uniform plan and as they extended all over Germany and 
under the most varied soil, climatic and economic conditions, they are of 
the greatest importance for forming an opinion as to the merits of the differ- 
ent varieties. The writer discusses, in the introduction, the principles 
according to which the experiments were conducted ; he further gives a 
sketch of the weather conffitions during the years that the experiment 
lasted, and an exhaustive description of the different varieties tried. 

The experiments were divided into preliminary and main experiments. 
In the years 1905 only the former were carried out and with the following 
varieties: Eckendorf, Small Thitringian, Halberstadt and Dutch Marsh 
beans. During these preliminary experiments the Small Thuringians were 
three times first as to yield and may be considered as the most productive; 
the second place was occupied by the Halberstadt beans and the third 
by the Eckendorf. The yields of the Dutch marsh beans varied very 
much and did not allow of any reliable conclusions being drawn. 

On the basis of these preliminary trials the varieties selected for the 
main experment during the period 1906-08 were the Eckendorf, the Small 
Thuringian and the Dutch marsh beans. According to these experiments 
the Eckendorf and the Small Thuringian seem. to have the same value as 
to productivity under favourable conditions of growth. The Small Thu- 
ringians require less water than the others and therefore thrive better 
in dry years and on dry soils. Under less favourable conditions the Dutch 
marsh bean is a valuable variety, at least equal to the Eckendorf, and 
superior to the SmaU Thuringian. 

The Halberstadt bean was substituted for the Dutch marsh bean in 
the main experiment during the years 1909-12. The results of this period 
agree with those of the previous one, inasmuch as the SmaU Thuringians in 
dry years prove superior to the Eckendorf beans. The Halberstadt have 
revealed themselves as fairly productive, but require more moisture than 
the Small Thuringians. The yields of the 'several varieties, as well as those 
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of each year and the averages for both periods of experiment, are collected 
in tables. As the value of a variety does not depend only upon the 
yield, but also upon other useful characters such as the composition 
of the crop, and resistance to plant diseases and to lodging, observations 
on these qualities also were made during both experiments. With the 
help of these results any farmer can easily find out which are the most 
suitable varieties for his farm. 

Together with the determination of the agricultural value of thetse- 
veral varieties, experiments were also made as to the effect of sul- 
phate of copper against leaf aphids. As an appendix, a table containing 
results of this treatment on the yields of grain and straw of several kinds 
of beans is attached to the report. On the Eckendorf, Dutch and native 
seeds the copper sulphate treatment was injurious to the yield of pulse 
and of straw; in all cases. With the Small Thuringians and Halberstadts 
the yield was in some instances higher than on the plots which had not 
been treated. 

231 - The Tepary, a New Cultivated Legume from the South-West States.— 

Fireman, G. F. in The Botanical Gazette, Vol. nVI, No, 5, pp. 395-417 -j- figs. i-ii. 

Chicago, November 1913. 

The writer describes a new bean occurring in the south-west of the Uni- 
ted States. On account of its resemblance to Phaseolus acutifoHus Gray and 
its larger dimensions he proposes to call it P. acuiifolius var. latifoUus. It 
is grown by the Indians and Spanish settlers throughout Arizona and nor- 
thern Sonora and is noted for its drought-resistant qualities. The seed 
has a high specific gravity (1.33) and absorbs moisture very rapidly, thus 
enabling it to genninate during'the short periods of rainfall of arid cHmates. 
It yields a gelatinous extract in water and is much prized by Mexicans and 
Indians in the preparation of soups, 

KdoT CROPS. 232 - Mutations of Tuherous Species of Solamm produced under Cultiva- 
tion {i). — Heckel, E. and Verne, C. in Bulletin des Seances de la SociH^ N&tio- 

nale d'A.g 7 kidtwe dc France, Vol. I<XXin, No. 8, pp. 612-638. Fans, October 1913. 

This article is an account of the results obtained in culture experi- 
ments with several tuberous species of Solanum collected by Claude 
Verne in the Cordillera (Chile, Peru, Bolivia) in 1911. The experi- 
ments were conducted at the Botanic Gardens of Marseilles and Mont- 
pellier and in horticultural establishments at Gieres and St. Martin d'Uriage. 

The foilow^ing spedes gave rise to mutations under cultivation. 

Solamm immite, — The mutants consist of round yellow tubers 
of; good appearance, which develop early, producing a haulm of a distinct 
, type, r^istant to ' 

S. JamesiL — This species resisted the effects of good cultivation for 
three years, but later with heavy dressings of poultry manure produced a 
ne'w kind of tuber, yellow in colour, round in shape, with soft flesh and 

(i) See also: No. 2560, .B. Acg.-Sept.-Oct. 1911 ; No. 68, JS* Jan. 1912; Nos. 23 
and 24, B. Jan. 1913 ; No. 655, B. Jane 1913, ’ 
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without piomiuent lenticels. No change has taken place in the characters 
of the haulm, since they agree with the description given by Baker in 1884. 

S. kiberoszim. — This species responds very readily to treatment and 
gave rise to mutations in both tubers and haulm in the first years. Plants 
grown from tubers from different sources (Bolivia and Peru) have been de- 
scribed by Bitter as belonging to two new species, viz. S. acauU and S. me-- 
Mans. The author agrees with Weddel and Dunal in regarding the former 
as an alpine form of S. Uiberosnm and as a result of his experiments pro- 
poses to describe it as var. cmilescens. This subspecies shows great promise. 
It produces a luxuriant haulm of a height of 3 feet or more and during a se- 
vere outbreak of PhytopUhora when all t^^pes of S. Commersoni and 
S. Maglia and the wild S. Bitteri were badly attacked, this species 
remained perfectly healthy during August and September, in spite of warm 
rainy weather. 

S. Maglia. — Incomplete mutation took place in this species. Numer- 
ous tubers were produced of a deep violet colour with streaks of yellow. 
A considerable shortening of the stolon took place, and in some the 
lenticels were less prominent. 

S. Commersoni. — Five tubers of a new type were obtained at Mont- 
pellier. They were of a greyish yellow colour and produced plants more 
resistant to PhytopUhora. Samples were exhibited at the show of the “ So- 
ciete viticole et horticole du Beaujolais at Villefranche-sur-Sa6ne, m 
August, and they appear to have entered into cultivation in this district. 

S. Bitteri — This species shows little tendency to produce mutations, ' 
Transplanting it from Marseilles to St. Martin d'Uriage appeared to have 
no effect on the stability of its characters. Some of its tubers have shown a 
slight tendency to form areas with fewer lenticels. The tubers are yellow 
on lifting, but turn a deep violet colour on exposure to the air. 

The writer does not agree with the theory that S. tuberosum is the 
only possible origin of the cultivated potatoes of the world, nor with the 
belief of many botanists that the numerous wild tuberous species of Solamm 
ate incapable of the cultural modifications undergone by the ordinary cul- 
tivated species. 

233 - The Artificial Ripening of Cotton* — The texUle World Record, Vol XEVI, 

^0* ,3» PP* 64-65. Boston, December 1913. 

The question of ripening is one of the most important in the cultiva- 
tion of cotton. An American inventor seems to have found a process 
for ripening cotton by artificial means, which would allow all the bolls 
being gathered at one picking. T. De Costa Ward, of the Philadelphia 
Textile School, has tested bolls matured naturally and others artificially 
by the Hall process. They showed practically the same length of staple in 
both cases, with the artificially matured fibres possessing greater strength. 
The seed from the bolls was tested by M. J. Williams, Government chemist, 
who reports that the oil and fat in the artificially ripened seeds was 2.31? 
per cent, higher than in the naturally ripened ones. 
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234 - Experiments in Hungary with Hemp Seed from Asia Minor and from 

Italy, — i-OASZNER, KAroly in Kbztelek, Year 24, No. 4, p. 84. Budapest, Ja- 
nuary 10, 1914. 

Dtiring the last three years the writer has conducted a series of com- 
parative experiments with two varieties of hemp: one from Turkey-in- 
Asia, the other from Italy (Bologna). Of both varieties 62 lbs. per acre 
were sown in rows 4^/4 inches apart on several fields of 57 to 72 acres 
in area. The two varieties were sown at the same time and under similar 
conditions, Jn the Asiatic variety germination began 8 or 9 days after 
sowing, in the Italian 2 to 3 days later. The Asiatic hemp showed a more 
rapid development than the Italian, its stalk became thinner and more flex- 
ible and at the approach of flowering time it turned light green, whilst 
the Italian hemp kept its dark green colour to the end. On August i, at 
the beginning of the harvest, the Asiatic hemp was about 6 inches tahex than 
the Italian and in spots where the soil was most suitable it attained 10 
feet in height. The result obtained from the two varieties showed 
also some difierence : in 1912 the crop of Asiatic stalks was 186 lbs. per acre 
in excess of the Italian, and in 1913, 288 lbs. (The average quantity of 
hemp harvested in 1912 was above 83 cwt. per acre). The difference in the 
jridd of the two varieties may be attributed to the denser germination of the 
Asiatic hemp: 

From these experiments the waiter draws the conclusion that for the 
soils of Hungary, Asiatic hemp is more suitable. Its stalk becomes t^er 
and it yields a finer and longer fibre, more suitable for the textile industry 
than the Italian variety. Kevertheless, the Asiatic seed has not yet been 
selected, as attention has only recently been paid to it. This is a task fox; 
the recently created Royal Hungarian Institute for the Cultivation of 
Flax and Hemp. 


235 Some New or Little-known Oil Seeds and Oils. — Bulletin of m impma i 
Jnstiiute, Vol. XI, No. 4, pp. 559 ’ 574 . Loudon, October-December 1913. 

Safflower (Carthamus tincioHus L.) has been grown experimentally in 
Nyasaland; a sample of its seeds received for examination was quite 
si^ar to the Indian safflower seed of commerce. It yielded 29.6 per cent, 
of oil. Submitted to valuation by experts it was reported about equal in 
value to the Indian seed. 

Amoom RoUtuka W. and A. (Meliaceae) is found in Northern and 
Eastern Bengal and Assam. The seeds yielded 42.5 per cent, of a viscous 
dear ydlow-brown oil, with an unpleasant smell and bitter taste. On exa- 
mination it gave the following results: 


Specific gravity at , 

Solidifying point of fatty adds 

Add value . 

Saponification value . . . . . 
lodne value . . - 


> • « • * 0*930 

.... 32.4® C 
.... 24.7 

> . . * * 192.3 
per cent . 13 1.7 


This oil could be used for soap making, but its flavour and acidity ren^ 
(der it nnsuitable for edible use. The residual cake would be useless for 



oil, CROPS 


361 


feeding cattle on accotmt of its taste, and of very little value as maniare. 
In April 1913 the seed was valued at about £ 9 per ton in the United Hng- 
dom. 

Efuca sativa MiU., is a Crucifer extensively cultivated in India. The 
seeds examined yielded 30.8 per cent, of clear yellow oil with a slightly 
mustard-like smell and taste. The following are the results on exa- 
mination : 


15.5O c 

specific gravity ~ ....... 0.915 

Acifi value 2.4 

Saponification value i 75-7 

Iodine value per cent. 101.6 


This oil could probably be used for the same purposes as rape and 
colza oils. 

Samples of Calophyllum Inophyllum seeds and kernels from India 
yielded from 55 to 71.4 per cent, of oil according to the drier or moister 
condition of the samples. The oil is viscous, greenish yellow, semi-solid 
at ordinary temperatures. The results of examination were the following : 

100® c 

Specific gravity 0.880 

15.5® C 

Solidifying point of fatty acids. ..... 36.3^0 

Acid value 45- 9 to 77.5 

Iodine value ...... per cent. 93.1 to 97*7 

Saponification value ...... 192.8 to 202.9 


The oil is of excellent quality for soap making, but would be useless for 
edible purposes if the acid value were as high as in the present samples ; 
if the fresh seeds or kernels were shipped and handled quickly this might 
perhaps be avoided. In April 1913 the kernels were valued at £ 16 per 
ton in the United Kingdom. The residual cake, probably only suitable 
for manure, might be worth about £ 2 per ton. 

Kernels of Mesua ferrea seeds from India yidded 7 j to 76 per cent, 
of oil, corresponding to 46 to 49 per cent, from the whole seed. The constants 
of the oil were as follows : 


« 100® c 

specific gravity 

C 

SolidiViBg point of fatty adds ..... 

Add value 

Saponification value 

Iodine value percent. 


0.932 

30 5® C 

16.2 
204.9 

92.2 


This oil could be used for burning or lubricating and probably for soap 
or candle manufacture. It appears that the cake cannot be utilized as a 
feeding stuff. It would be preferable to export the kernels and not the isxr- 
tire ^ds, as the shells are of ho commercial value and only inerea^ the 
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cost of ttanspott. The kernels are worth £ 17 to £ 18 per ton in the 
United Kingdom. 

lUipe oil from the kernels of Bassia lati folia from Mauritins differs 
somewhat from that from Indian kernels, but it yields a good hard yellow 
soap and for this purpose could realise about the same price as good 
palm oil. 

Pentadesma hutyracea is knowm as butter or tallow tree in Sierra 
I,eone. Kernels from the Gold Coast and from Southern Nigeria showed 
very unequal quality. Consequently, for exportation, only mature ker- 
nels should be collected and they should be thoroughly dried in the sun be- 
fore being shipped. The fat is stated to be highly coloured and to need 
refining before it can be used to advantage in soap making. The kernels 
would probably be worth £ 8 to £ 10 per ton in the United Kingdom. 

236 - Some New Tropical Oil Seeds. — Hebbrt, a. in journal d* Agriculture iropicaie^ 

Year 13, No. 150, pp. 35S-362. Paris, December 1913. 

West Africa. — The fruits of Pentadesma leucaniha A. Chev. contain 5 
to 10 ovoid seeds each w^eighing about 20 grams. These seeds , when crushed 
and treated with benzine, yield about 50 per cent, of a fatty substance, the 
constants of which have not yet been determined. 

An undetermined species of Carapa (Meliaceae) produces a seed contain- 
ing a kernel w’eighing about 5 gms. and al^ut two-thirds of the whole seed. 
These crushed kernels yield, on extraction by benzine, 38 per cent, of fat ; 
this is yellowish white, and melts at C. Its density when melted is 0.913 
and its constants correspond to those of a slightly drying oil ; owdng to its 
advantageous jdelds, it might be put to the same uses as most of the veget- 
able butters. 

The fruits of Sorindeia oleosa A. Chev. contain in their kernel a browinish 
fat ; its density is 0.889 at 170 C. ; it melts between 16 and C. and 
resolidifies between 12 and 13^ C; its constants approach those of oils possess- 
ing a certain degree of drying properties, and it could be utilized. 

The kernel of Lophira procera represents about 75 per cent, of the seedsy 
which average 0.83 gm. each ; these kernels yield more than 53 per cent, of 
a consistent cream-coloured fat, which is especially suitable for the manufac- 
ture of soap. The seeds of Lophira alata yield less (40 percent.) of a similar 
fat. The cakes are not ntifizable as food for live stock on account of their 
bitter and astringent taste. For the manufacture of soap this fat is said to 
be equal in value to palm oil. 

Madagascar. — Two Clusiaceae, Symphomd leavis and S. Loiweli, stu- 
died by MM. Jumelle and Perrier de la Bathie, yield seeds containing a cer- 
tain proportion (35 to 40 per cent.) of a dark yellow fat, of pasty consistence; 
its density is between 0.872 and 0.879 at 20^ C. and it melts at 15 to x 6 ^ C. 
Its high oleic acid content {60 per cent.) indicates its possible use in the manu- 
facture of soap, and the high melting point (55° C.) of the mixture of solid 
adds renders it suitable for stearine works. These seeds thus present much 
interest from the point of view of their industrial utilization. Unfortu- 
nately the number of trees which produce them tends to diminish in conse- 
quence of the continuous deforestation of the eastern slope of Madagascar. 
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237 - Acncomm seleroc&rpa and Gm-Gm Oil (*)» — Knapp, a. w. in The 

Journal of the Society of Chemical Industry,. Vol. XXXIII, No. i, p. 9. I^jndon, Ja- 
nuary 15, 1914. 

The writer describes Acrocomia sclerocarpa as a tree belonging to the 
coconut palm family. Its trunk is generally swollen in the middle and 
has circles of sharp spines at intervals, thus making it impossible to dimb. 
The leafets are thinner than those of the coconut palm and the leaves are 
said to possess a very delicate fibre. The fruits are oblate spheroid in 
shape, about the size of a large plum and dark green in colour. The skin 
is very tough, but if the fruits are allowed to fall to the ground, this rots 
ofi, leaving the nuts behind, the kernels remaining sweet. The shell of the 
nut is about 8 inch thick and hard ; the kernel (^/g inch across) has the 
appearance and flavour of coconut, but is tougher and more transparent. 

Fruit: length i % inch, breadth i inch, weight 30 gms,, pericarp 
59.73 %, shell 31.30 %, kernel 8.97 %. The pulp of the pericarp yields 
2.44 per cent, of dry ether extract. 

The kernel contains : 


per cent. 


Fat (petroleum-ether extract) 49.13 

Water 8.14 

Albuminoids 13.70 

Fibre and unestimated 29.03 


100.00 

One tree bore nine large bunches, each containing about 400 fruits. 
The kernels were collected in March and on pressing when hot yidded an 
oil having the following properties (table, p. 364). 

The writer condudes that this oil is identical withMocaya oil of Para- 
guay and the oil from the maccasuba palm of Surinam. It is very similar 
to coconut and palm-kernel oils in both organoleptic and anal3d:ical tests, 
consisting chiefly of laurin and myristin. It contains about 12 per cent, 
more olein than coconut oil, and hence should have about the same value 
as palm-kernel oil. Its soap is almost white and has excellent lathering 
properties, while the “ stearine ” should make a good edible fat. 

Though the tree is widely distributed in the West Indies and South 
Arnica, and appears to grow on the poorest soils, large quantities of the 
kernels and oil are dijfficult to obtain. 


{Ed.y 


(i) See also No. 28, S. Jan. 1914. 
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'I 

. 

Oil 

Insoluble fatty adds 

Colour 

very pale yellow 

white 

Odour 

like coconut oil 

like coconut fatty acids 

Taste ' 

ditto 

ditto 

Speafic Gravity i 

0.861 

0.838 

Melting point j 

26. 0® C 

24 . 0 <’ C 

Titer I 

— 

23.05® c 

Iodine value (Wijs) 1 

194 

20.3 

Refraction at 40® C I 

3«>*95 

19.7 

Saponification value i 

243.5 

— 

Reichert-Meissl value 

7.2 I 

— 

Polenske value j 

13-9 

__ 

Shrewsbury' aud Knapp value. S 

163.0 

— 

Neutralisation value 

— 

261.9 

Mean molecular weight 1 

Free fatty acids (as oleic) i 

0.62% 

! 214 

i . 


^58 ~ Baobab Fruits and Seeds from the Bast African Protectorate.— 

the Impenal institute^ Vol. XI, No. 4, pp. 583-586. London, October- December 1913. 

The iow oil content of baobab seeds does not allow them to be expor- 
ted to Europe, but they can be used on the spot as food for live stock by 
softening the integument by boiling. They contain 3.5 per cent, of 
i 3 Ddneral matter, and their ash, which is rich in potash (31. per cent.) and in 
phosphorus pentoxide (34.2 per cent.), may be utilized as manure.. 

The husk of the fruit may be used as fuel, and its ash is a rich potash 
manure (47 per cent, of potash). 

Though the pulp contains a certain amount of free citric acid, the ex- 
traction of this is not remunerative on account of the presence of a good 
deal of pectic substances. The pulp does not seem to be utilizable beyond 
the colony, where it is used to coagulate rubber. 


239- Contribution to the Study of Hibiscus eanuabmus L. — vuillet, j. in 
VA^fonomie coloniaU, Yt^ar 1, No. 6, pp; 1 61 163. Paris, December 1913. 

This paper contains the results of the examination of seeds of Hibiscus 
as to their oil content. Owing to the difficulty of husking, the analysis 
was made on the whole seed. It 3delded the following results : 


Water 

Mineral matter . . . 

Fat . 

Proteids . . . . . . 
Saccbarifiable matter 
Crude fibre . . . . 
Undetermined , . . 


9.64 

6.40 

20.32 

21,14 

15.66 

12.90 

^394 

100.00 
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Another sample contained only X7.14 per cent, of fat. 

The fat is a drying oil of a light yellow colotir. It appears that it could 
find application in the colour and varnish industries. As the seeds can be 
fed to poultry without ill effects, it is believed that the cake could be used 
as food for live stock. The average yield of an acre of Da ” (the Somonos 
name for this plant} in the Niger valley is about 450 lbs. of seed. 

240 - Utilization of Para Rubber Seed. — of th& imperial institute, voi, xr, 

No. 44, pp. 551*559. London, October-December 1913. 

Oil. — Para seed oil is a drying oil which dries less quickly than lin- 
seed oil, but when the latter is high in price it could be substituted ad- 
vantageously by Para seed oil. Submitted to several industrial firms, 
the oil has shown itself suited to various purposes. For soap making it 
has about the same value as cottonseed oil. 

Cake. — Two series of feeding trials have been carried out with Para 
rubber seed cake and its value as a food for cattle has been clearly estab- 
lished ; in general the animals seemed to relish it. The composition of Para 
rubber seed cake is not very dissimilar from that of linseed cake, the differ- 
ence being in favour of the former as is shown by the following table. 



Para rubber seed cake 

X4nseedcake 


Ter cent . 

Per ceat. 

Moisture 

6.91 to 8.75 

II.6 

Crude proteins 

' 29‘93 SO.ig 

39.50 

Fat 

- 8.71 17.68 

,7.50 

Starch, etc. {by difference) . 

• 35-97 '' 41.74 

35.54 

Fibre 

4.82 « 5,01 

9.10 

Ash . 

4.69 » 5.60 

5-20 


241 ~ Experiments on Tapping Manihot. - Zimmerman, a. in Pflamer, Year 9, 
No. 12, pp. 5S5-597. Daressalam, December 1913. 

1. — Frequence of tappings of M anihot Glazioyii. 
i. Experiments at Inuhesa. — The trees of the Inuhesa Rubber 
Estates were divided into four lots and tapped at different, intervals : 
IfOt I twice a week, lot II once, lot III once every two w'eeks, and lot IV 
every four weeks. In order to facilitate the study of the yields, the 
experiments wre divided into periods of about 7 weeks (7 periods per year}. 
The average girth of the trees was about 31 inches. 

If the acddental variations due to climate are neglected, the table shows 
the superiority of the yields obtained during the first year by means of 
two tappings a week (loti), but at the same time it shows the progressive 
weakening of lot I in consequence of the too frequent tapping, whilst 
lot IV shows a gradual increase of its yield. 

According to the figures obtained during the beginning of the ^ond 
year of experiment the writer has calculate the probable yield in grams 
for the year (Table 11), 


RUBBER, 
GUM AND RESIN 
' PLANTS., 



366 


VARIOUS CROPS 


Tabiw^ I. — Yield of moist rubber, in grams per tree per period. 


Period 

1 

I<ot I 1 

Tot II 

Tot in 

Lot IV 

I . 


j 

105.8 

49.8 

22.4 

10.4 

2 . . 


76.4 i 

48.0 

22.9 

123 

3 ■ 


50.6 

37*7 

26.4 

II .6 

4 . 


53-1 i 

40.2 

19.4 

X2.9 

5 • 


66.6 i 

38.6 

234 

12,1 

6 . 


1 fio.5 1 

42-7 

1 27.6 

14.0 

7 • 


32.0 

i 

21.3 

13.6 

14.0 


Total of fet j’-ear 

1 

467.0 ! 

i 

278.3 

155-3 

87.3 

8 . 


68.9 1 

41.8 

306 

16.5 

9- 


65.1 I 

43-3 

i 29.1 

i 15-5 


Tabub II. 


i i 

Lot I' I 

i i 

Lot XL 1 

! 

Lot in 

Lot IV 

! 

Yield per tree during ist year 

467.0 

i 

278.3 1 

155.3 

87.3 

Yield per tree during 2nd year ! 

296.4 

2509 

212.9 

138.3 

Average yield per tapping per tree during ; 
tlie first year i 

4-34 

5.35 1 

5.97 

j 

; 6.72 

Average yield per tapping per tree during ; 
the and year j 

2.85 

1 4*44 1 

7.65 

i 

1 10.64 


One important fact in favour of not too frequent tapping is the superi- 
ority of the average yield per tapping observed in lot IV during the first 
year. 

2. Experiments at Amani, — The trees, four-and-a-half years old and 
averaging 20 to 23 inches in girth, were divided into three groups tapped 
as follows : I^ot I twice a week, lot II once, lot III once every two weeks, 
Table HI has been prepared like Table II. 


Tabue III. 



Loti 

Lot n 

Lot ni 

Yield in graxns for the ist year 

460.8 

330 « 

183.9 

Yield in grams for the and year 

218.0 

317-2 

231.4 

Average yield per tapping per tree for ist 
year 

4‘5 

6.4 

7.1 

A verage yield tier tapping per tree for and ; 
, year' .j 

. i 

2.x' 1 

6.x 

8.9 ; 
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The Amam experiments confirm those of Innhesa : Trees tapped 104 
times a year gave yields showing a considerable progressive diminution. 

From these experiments it appears that the number of 26 tappings per 

will give the best results for a long period, but only time will show' ; 

if this expectation is justified. 

n. Influence of the distance between the trees on the yield of latex. ! 

The following yields of moist rubber per tapping per tree were obtained : 

at various distances of planting. . : 

gms. 

^6 ■ ^ ! 

3-9 . I 

3-3 ' ' 

2.1 [ 

On equal areas, the dose-planted trees yield most up to the present. | 

242 - Purchases of Tobacco made by the State Monopoly in Hungary in 1912. (i) various citopsj 

(Extract from the publicatioa of the Central Direction of the State Monopoly in i 

Hungary) in VolkswirtschaHUche Mitteilungen aus Ungarn, Year VIII, Part XII; 5 

pp. 1260-1266. Budapest, December 1913. [ 

In 1912, 10787 Hungarian tobacco growers produced in 940 communes, i 

on an area of 133 256 acres, 150 581 500 lbs. of tobacco of 12 different kinds, . : 

of which 149 211 500 lbs. were utilizable. The total cost of purchasing i 

this quantity of tobacco was £ i 239 407, namely £ i 212 651 price paid 5 

for the tobacco, £14 07r5 for transport and £12 679 expenses for delivery, etc. . f 
T he returns of the difierent kinds of tobacco are as follows : , , | 

■' lbs ■ ' ' I 

28334 ? 

36584000 I 

21 578000 " I 

62323250 
2968150 
3739906 
163 530 
7938700 
174200 
401 300 
94720 
13217350 

The quantity of foreign tobacco imported in 1912 was 10 821 400 lbs. 
worth £ 642 173. 

243 -* The Relation between an Abundant Rainfall and the Produetion of Coffee^ 

- Pestana, Paulo R. in Secretaria da Agficu&ura, Commercio e Obm PubHcas do 
Esiado de Sao Paulo, BoleUm da Directoria de Industria e Commercio, Series 4, K6. 7, 
pp. 267-272. Sao Patilo, 1913. . ' 

The writer points out a direct, though not exdusive, relation between the 
rainfall during the months October to March and the yidd of cofi^ in the 

(i) See No. 800, B. May 1912; No. 1261, B. Nov, 1913. {Ed.). - , 


Wrappers for cigars ....... 

Tobacco kaves 

Szeged tobacco 

Debreczen « 

Szutok )) 

Common garden leaves 

Fine » 

Demi-fine » » 

Debro garden tobacco ... . . . 
Muskatdly of SzentandrSs variety 

Muskatdly tobacco. . 

Knaster tobacco 


5 X 5 m. (16 ft. 8 in, X ft. 8 in) . . 
5 X 2.5 m. (16 ft. 8 in. X ® 4 in*) • 

2.5 X 2.5 (8 ft, 4 in. X 8 ft. 4 iJi.) • 

2.5 X ^-25 m. (8 ft. 4 in. X 4 ft. 2 in.) 
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Rainfall . j 

Yeld of Coffee 

Season 

tntiri. 

Year ' j 

Arrobas 

I ^ Riheirdo Preto 

! 

! I 

! ) 

1 

1 


1904-05 October-March 

• -I 1573 1 

1 1906-07 j 

3 261 500 

April-September 

• •[ ‘ 270 

i 1 


1907-08 October-Marcli 

. 905 

i 1909-10 ; 

2 497 742 

April-September 

. 196 

i 


1908^9 October-March 

. -i 896 

1 1910-II ; 

2316154 

April-September 

■ • ' 293 

i ' ' 

t 


1909-X0 October-March 

. .1 1 209 

1 1911-12 ; 

2 540 230 

April-September 

• • i 229 



1910-11 October-March 

. -1 753 

1 1912-13 i 

2 loo 000 

April-September 

CO 

j 1 


n — S. Carlos do Pinhal 


i i 

! 


X904-05 October-March ......... 

. . . I 950 

1906-07 ' 

22x4550 

April-September . 

5X1 


i 

1907-08 October-March 

♦ • 1595 

1909-10 

j X 601 472 

April-September 

. . .* 321 


j 

1908-09 October-March 

. . . i 2 170 

I9IO-II 

1 ■' I 328 160 

April-September 

. . . 471 



1909-X0 October-March 

. . 1459 

1 I9II— 12 

i I 403 30^ 

April-September 

• • 523 

1 


19x0-11 October-March 

. . . I 061 

j I9I2-I3 

1232314 

April-September 

. . 390 

I 

1 


MI — Botucaiu 



j 

1904-05 October-March 

. . .: I 124 

1906-07 

j I 026 600 

April-September 

. . .i 402 


j 

1907^8 October-March ......... 

. . . 1 I 103 

1909-10 

1 765 350 

April-September. ........ 

. . 201 


j 

1908-09 October-March 

. . 863 

19X0-11 

1 493 MO 

April-September 

. . .. 2X1 

1 

i 

1909-1 0 October-March 

. ■. .1 97^ 

1 I9II-I2 

1 668 260 

April-September 

. . : X65 

1 


X910-11 October-March 

. , . 842 

, I9I2-13 

■ 510000 

April-September 

‘ 477 

' I 


1 ■ ' ■ • 

! 

It mast be noted that the coffee plants still showed the exhaasting effects of the 
high yield of X906-07. 
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season two years later. The same relationship has already been observed in 
Costa Rica. The figures in the table are those of the three principal 
coffee-producing centres in the State of Sao Paulo. The grouping of 
the months into two periods corresponds to the climatic conditions of the 
State and to the biological conditions of the coffee plant. October is the 
beginning of frequent rains, which reach their maximum in December 
and January and diminish towards the end of March. In April begins the 
cold dry season during which the coffee is harvested, and this terminates 
in September, Rains during the hot season favour the flowering the follow- 
ing year and the fruiting of the second year, but during the cold season they 
are injurious. 

244 - The Selection of Tea. — Bernard, Ch. und VAN I^EERSUM, P.in MededeeUn%en 
van het Proefsiation voor Thee, No. XXVI, 15 pp. + 4 plates. Buitenzorg, 1913, 

Disinfection and selection. — The writers have just perfected a method 
for disinfecting the seeds of the tea plant and separating those possessing 
only a low germinative power. The disinfection is accomplished by means 
of I a per thousand solution of corrosive sublimate, and its chief ob- 
ject is to preserve Java from two pests which do not yet exist in the island, 
but which cause damage in British India : Exobasidium vexans, which pro- 
duces blister blight, and and the green fly {Chlorita flavescens). 

The seeds after being taken out of the corrosive sublimate bath are 
plunged into pure water with the object of washing them and separat- 
ing those that float and which form class (a). The seeds that are heavier 
than water are then placed in a 25 per cent, solution of sugar : ^me float 
(J) and the others sink (c). After the sugar bath also the seeds are washed 
again in pure water. 

The {a) seeds have a low germinative power ; they are put into a ger- 
minator and those which sprout are added to the (6) seeds, which are sown 
in a nursery ; then the most vigorous plants are selected. As for the (c) 
seeds, the best, they may be sown at once where they are to remain. This 
method is very rapid, simple and economic, and it has given excellent re- 
sults. 

Grafting. — In order to improve the quahty of existing plantations, 
the writers have devised a method of grafting which gives 70 per cent, of 
successful grafts, and this with still inexperienced hands. The stock must 
be between 3 and 5 years of age and the best time for the operation is the 
beginniag of the rainy season. The graft that has yielded the best results 
is one in which a T-shaped incision is made in the bark of the stock. The 
scion is a strong shoot bearing three or four buds and somewhat ligni- 
fied at its base ; its lower extremity is cut to a bevel about 1% inch in length, 
and inserted into the T-^aped incision, the sides of which are then drawn 
together and the whole is carefully bound. 

The question of decorticating the tea seeds used for sowing is not com- 
pletely settled; it seems, however, that it is preferable to crack thetegu- 
imit without removing it from the grain. 
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245 - Suaeda fruticosa for the Fixation of Shingle Beaches,— -Oliver, f.w, 

in The Nm Phyiolo?Mh JoX. XU, No, 9-10, pp. 35?. I/Ondon, December 1913. 

The writer recommends Smeda jruiicosa as the most exJective stabili- 
ser of all British shingle plants, in virtue of its shrubby habit of growth 
and high capacity for rejuvenescence. 

246 -The Nursery of American Vines in The TremitI Isles (Adriatic), -r. 

Its History and the Results obtained. — Communication from the Italian Ministry 

of AqficuUufe, Industry and Commerce. 

The discovery in France of the possibility of protecting \ineyards from 
phylloxera by using American stocks led the Italian Llinistry of Agriculture 
to take up the cultivation and distribution of these stocks. 

During several years, many kilograms of seed of American vines were 
distributed among the institutes and vine-growers, and numerous nurseries 
and important vineyards of stocks were installed in the various districts 
of Italy. Seed of typical Riparia was first distributed, and later seed of 
Rupestris and Berlandieri. 

Thus up to 1883 the phylloxera-free regions contained four larger nur- 
series, which supplied vineyards for the production of Riparia seed, namdy : 
one at Rome entrusted to the Royal Practical Agricultural College ; one at 
^ arma under the direction of the Royal Agijcultural Station ; one at Asti, 
directed by the Royal Oenological Station ; and the last at Adreale, 
under the immediate control of the Agricultural Committee 0i Acireale. 

Nurseries and vineyards of Riparia (type), Rupestris and Berlandieri , 
were then instituted, on a smaller scale, at the special schools of vitir 
culture and oenology and the majority of the schools of practical agri- 
culture. Others again were instituted at the above-mentioned schools 
and other practical schools with rooted cuttings of American stocks already 
cultivated in Italy, namely York Madeira, Solonis, Vialla, Taylor, Oporto, 
Clinton, Concord and Jacquez. 

These varieties, however, though at first considered the most suitable 
for the reconstitution of vineyards, soon lost favour with the growers, 
owing to the discovery, during continued and extensive experiments 
carried out in difierent districts in France, of new stocks resistant to the 
pest and more suitable froD» the point of view of cultivation. It thus 
became necessary to provide for their cultivation and distribution. 

It was to supply this need that m attempt was roade to establish a 
nursery of American stocks on the island Montecristo (Tuscan Archipdago) 
with material bought in France and previously disinfected. Unfortun- 
ately, this important attempt came to nothing, as only a year after 
its establishment, phylloxera was observed in a smaU portion planted with 
rooted cuttings, and the l^Iinistry of Agriculture, on the advice of the Consul- 
tative Antiphylloxera Commission, decided to destroy without delay all 
the vines which had been imported to Montecristo, and which were already 
growing vigorously. 

Further, the vineyards first reconstituted with material obtained from 
seed immediately showed many drawbacks to the system. As it was easy 
to foresee, the nurseries of stocks (not excluding Riparia) contained a mix- 



FRUIT GROWING 


371 


tiire of a large number of varieties, of which many were unhealthy and pre- 
disposed to fungus diseases. As to the more vigorous varieties, their 
suitability for cultivation and their resistance to phylloxera were not yet 
known. These disadvantages were to some extent obviated by a vigorous 
selection in all the seed nurseries and by opportime researches on the resis- 
tance and suitability for culture of the selected plants. 

In order, however, to obtain some information from the above experi- 
ments, it was necessary to wait a considerable time, while in some important 
-^dne-growing regions in Italy phylloxera was already widel3’' spread and the 
need of providing for the reconstitution of the lost vineyards was urgently 
felt. Consequently the Mnistry of Agriculture decided not to limit the 
mateiial available to that supplied from the above mentioned nurseries (in 
order not to place growers in the infested regions of Italy at a disadvantage 
to foreigners from the point of view of the reconstitution of their vineyards) 
and consented to the importation from France, with all the necessary 
precautions, into the infected regions where they had abandoned the 
protection of vineyards by destruction, of American stocks which showed 
more promise of success than those already in Italy. In this way the 
nurseries of American stocks already mentioned came to be planted in 
various regions of Italy, and more particular^ in Sicily, Sardinia and Elba, 
where the insect had caused considerable damage. 

In 1900, an attempt w^as again made, this time in theTremiti Islands, 
where the starting of a nursery of American vines has been a complete 
success. 

The task of providing for their installation was entrusted to 
Dr. Eeobaldo Danesi, who on two occasions selected the necessary 
material in France, and took a considerable portion from the Royal 
Xurser5^ of American vines at Portoferraio. 

The Island of San Doimtno, about 16 miles from the Apulian Coast, 
was chosen as being the most suitable of the Tremiti Islands for this purpose ; 
it is the largest of them, having an area of 214 acres. Climatic conditions 
there approach those of the adjacent coast. Rain is infrequent, and drought 
continues every year from April to September. The w:inter is mild and 
the Slimmer rather hot, but rapid changes are frequent at all seasons, and 
sharp falls of temperature occur when the north wind blows. 

The nursery is at Don Michele, where the soil is a calcaieous loam, 
with subsoil, in places of calcareous tufa and in places of compact limestone, 
occurring at a depth varying between 20 and 24 inches or even more. Consi- 
dering its origin, the surface soil is not remarkably rich in calcium carbonate, 
which reaches x6 per cent, only in some places. 

The land was bastard trenched right across to a depth of 2ft. 6 in. Du- 
ring the first year (1900) the nursery covered an area of 5 acres ; this 
was increased in the following years and now reaches 25 acres. 

The vines selected were those species and varieties which had given the 
best results in the trials so far made in Italy, all being stocks except a single 
hybrid direct-bearer, . Preference was given to those suitable for calcareous 
soils and the southern regions of Italy,^ which are liable to prolonged, drought 
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In 1904 other stocks were Mded and a large number of direct-bearers 
favoured by the French growers, so as to have a supply of this material for 
the cultivation experiments necessary in the different regions of Italy. 

The attached table indicates the number of stocks and direct-bearers 
grown. 


{ 

No. of existing 
plants 

Vines grafted for 

1 trial of affinity 

I with the stodE 

Vines for the 
production 
of cuttings 

Stocks 

Direct-bearers 

! 

40 460 
3033 

i 

1 1 067 

39395 

3033 

total ... 

43 493 

1 I 067 ! 

42 426 


Only cuttings were used for planting, and they were taken from very 
vigorous stocks free from fungus disease. They were examined one by one 
and all showing any lesion or any sign suggesting presence of disease were 
rejected. All were then disinfected at Portoferraio by immersion for five 
minutes in water at 550 C,, the temperature scarcely falling JP and seldom 
reaching 51® at the time of extraction. 

The cuttings thus treated were immediately packed with all care and 
despatched to the Tremiti Islands. On arriving at their destination they 
were immersed in a i per cent, copper sulphate solution and then planted 
with a forked stick, the holes being carefully filled in with a thick paste of 
sand £ind fine earth. They were planted at a distance of 5ft. each way. 

To ensure the striking of the cuttings of Berlandieri and of certain rare 
varieties, they w-'ere grafted onto well-rooted cuttings from a locality ab- 
solutely free from phylloxera. To obtain a large number of shoots the 
first year, 2372 Italian plants in the GiovaneHa vineyard in the neigh- 
bourhood of the nursery, in good condition of growth, were grafted with 
the principal American stocks. The grafts were made low down so that 
they might root. The layering was next carried out in such a manner that 
the same distance was left between each plant as between those in the 
nursery. 

For six years from 1910 the plants were rigorously inspected, with neg- 
ative results. In spite of all precautions taken in the choice of material 
the first symptoms of bramble-leaf ** (roncet) appeared during 1903 among 
some Eiparia Rnpestris and Rupestiis du Lot ; in the following years 
other plants developed the disease. However, the rapid spread of the di- 
sease was checked each year by eradication of the diseased plants and those 
close to them. Further, in order to effect a rigorous selection, the Ministry 
of Agriculture sent two specialists in September 1912 to examine with every 
possible care the entire nursery; they destroyed 223 plants which they consi- 
dered affected with “bramble-leaf” or suspected. Most of the diseased 
vines occurred in the Giovanella vineyard where grafts had been mdde on 
Italian stocks and then layered. It should be noted that this vineyard is on 
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rather heavy soil on a steep slope facing north, and is thus subject to consi- 
derable variations of temperature. 

The first distribution of material was made in 1903 wth shoots from 
three-year-old vines. It was not until 1904-5 that the whole 25 acres was 
planted with stock- vines. Since then the production has varied in normal 
years bet9v^een a million and a million and a half of cuttings of various sizes. 
This material has been chiefly distributed among societies for protection 
against ph^^lloxera, numerous agricultural institutions controlled by the 
Mmistery of Agriculture and where possible to private growers. 

The societies have established, with material from the Tremiti Is., 
nurseries of stock- vines covering an area of over 815 acres, capable of an 
annual production of about 40 million cuttings of various sizes. They have 
also planted nearly 215 acres of rooted cuttings and established more than 
300 vineyards for experiments and demonstrations. 

The other institutes have also established new nurseries and transformed 
seed nurseries by grafting. Perhaps in some places this transforma- 
tion has been somev/hat premature, resulting in the abandoning of certain 
seedlings produced under conditions very difierent from those of our vine 
regions, ’which might have been more valuable than the ones mentioned ; 
there is now a tendency to take up the study of some of these again. 

Besides the establishing of the stock nursery, various other experiments 
which may be worth describing have been carried out in the Tremiti Islands. 

^ The principal American stocks have been grafted with the better local 
Vinifera varieties, such as Trebbiano, San^ovese^ Malvasia, Galoppa and 
Tokay, and a very careful account has been made of the growth of the 
grafts, their production, and the quality of their produce, etc., so as to 
obtain practical knowledge of their binding with the stocks in question. 

Every year hybrids have been made among the different American 
varieties and between them and the above-mentioned Italian ones. Selec- 
tion of the seedlings was made in the seed-bed and those which showed by 
their morphological characters that they were not hybrids, were rejected. 
The selected seedlings vrere then sent to the experimental vineyards of 
Cassano and S. Michele in the province of Bari, where their resistance to 
phylloxera is being tried. Some plants already give hopeful results. 

The fruit and musts obtained from the direct bearers have been 
analysed each year, and also the products from the grafted vines, to deter- 
mine the influence of the stocks on the quantity and quality of the product. 
Results of some importance have been obtained, and will be published 
shortly. 

Numerous experiments have been made on the disinfection of vines 
and their resistance to hot winter. Dr. Danesi has given an account of these 
researches and other experiments made elsewhere in various papers, some 
of which w’-ere published in the Atti delVAccademia dei Lined. 

^ Thus we may conclude that the nurseries of American stocks in the 
Tremiti Islands have supplied a veritable need of Italian viticulture and^ have 
completely attained the object for which they were established. 



374 


FRUrf GROWING 


247 - Tbe Gomposition ol Irrigated and Non>lirigat8d Fruits (i)- jokes, j. s. 

and CoLVER, C. W.in Idaho Agricultural ExperimetU Station, Bulletin, No. 75, pp. 1-53. 

Moscow, Idaho, August 1912. 

It is a generally widespread belief that irrigated fruits are more liable 
to decay and possess less flavour than non-irrigated fruits. Since this inferi- 
ority is attributed to abnormally high percentages of water and corres- 
pondingiy low percentages of solid matter, analyses were made of the con- 
tent of dry matter, sugar, acid and crude protein in various fruits grown 
under these two systems, with a view to testing the truth of these suppo- 
sitions, It. was not presumed, however, that chemical analyses alone 
could settle questions relating to quality in fruits. 

The material used in these analyses was not obtained from specially 
controlled plots ; all irrigated samples were grown in districts where cli- 
mate and soil render irrigation imperative, all non-irrigated samples in 
idstricts where the annual rainfall varies from 25 to 35 inches and where 
the soil and topography of the country render irrigation methods imprac- 
ticable. The comparisons are therefore made between normal irrigated and 
normal non-irrigated fruits. 

In the case of drupaceous fruits, analysis shows distinct diflerences in 
favour of non-irrigated fruits, especially when the results are calculated on 
the dry matter ; but they are not considered sufficiently large to seriously 
aflect the taste, except in the case of Italian and Petite prunes. 

In the case of apples, the non-irrigated almost invariably contain 
greater percentages of acid and sugar, but the diflerences are small and. 
practically disappear when calculated on the total dry matter. Irrigated 
apples contain a smaller percentage of solids insoluble in water, but in 
intensity and uniformity of colour, and in percentage of waste, they 
have somewffiat the advantage over the non-irrigated. 

Of the small fruits, strawberries alone show any marked diflerence 
in composition due to irrigation. When irrigated they are decidedly infe- 
rior in dry matter, sugar, acid and crude protein, and they lose their freshness 
and keeping qualities much earlier. In the case of blackberries and 
raspberries, irrigation results in an increased percentage of sugar and a 
decreased percentage of acid when calculated on the total dry matter, and 
is therefore a distinct advantage in growing these fruits for marketing in 
the desiccated condition. 

In general, it may be said that no marked difierences in food and 
market value of fruits can be attributed to the effects of irrigation. 

24S - The Pollination of the Coconut. — fetch, T. in The Tropical AgricuUunst, 

VoL No. 6, pp. 449-455 + ^ Peradeniya, Ceylon, December 1913. 

The coconut tree is monoecious and the flower diclinous ; a period of 
from 2 to 5 days elapses between the shedding of the last male flower and 
the opening of the flist female flower. Pollination can therefore only be 
effected by pollen from other inflorescences of the same tree, when ^he 
flowering periods overlap, or from the male flowers of neighbouring trees. 

(i) See No. 1348, 5. Bee. 1912. (Bd,) 
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Thus the duration and frequency of the flowering periods is of the utmost 
importance in determining the degree of fertility of the tree. 

From an examination of the staicture of the female flower, the writer 
concludes that pollination is generally efiected by bees and hornets and 
also to a large extent by the wind. Though ants are abundant on the in- 
florescences, their access to the stigma is prevented by the exudation of 
a ring of sticky juice from a large number of pores situated on the exposed 
area below the stigma. 

Observations made during 1912-13 on the opening and shedding of 
flowers showed that, to ensure overlapping, the interval between successive 
flowering periods should not exceed 30 days, thus necessitating the produc- 
tion of 12 or more inflorescences per annum. The intervals varied between 
24 and 58 days, being longest at the beginning of the year and shortest 
about May and June. 

Observations on the shedding of immature nuts gave inconsistent 
results. Overlapping of the flowering periods was not followed by an in- 
crease in the number of nuts retamed. Further experiments are necessary 
to determine the relation of this phenomenon to fertilisation. 

249 - The Flowering of Pears. — Chittenden, F. G. in The Journal oj the Royal 
Horticultufol Society^ Vol. XXXIX, Part 2, pp. 366-372. London, December 1913. 

The w^riter gives a list of varieties of pear trees under observation 
at Wisiey, arranged in relative order of flow^ering, and showing what 
varieties may be expected to be in flower at about the same time each year. 

2$o - The Cultivation of Teak in Java. — schaevper, g. in journal d^AgnMwt 
tropicale, Year 13, No. 150, pp. 353-356. Paris, December 1913. 

Java possesses at present upwards of 1 480 000 acres of teak forests, and 
this splendid asset increases every year, as the area reafiorested is two and 
a half times larger than the area felled during the same time ; on the other 
hand teak is nowhere cultivated except in Java.. In the island the con- 
ditions required for the cultivation to be profitable are a fair soil of at 
least medium fertility, a minimum of 60 cm. (40 in.) of yearly rainfall and 
an altitude inferior to 100 m. (330 feet). 

Regeneration. — Teak sends up numerous shoots from the stool, but 
the trees thus obtained being much inferior to seedlings, this mode of regen- 
eration is not utilized. The seeds are .sowm in holes in rows at 3ft. by 10 
ft. Other crops, such as rice or earthnuts, are grown between the rows during 
the first year. 

Maintenance , — The greatest attention of the forester is devoted to pre- 
venting alang-grass [Imperaia anmdinacea) from invading the planta- 
tion; hoeing being too expensive, Leucena glama, a leguminous plant, is sown 
between the rows as a cover plant ; it chokes the alang and keeps th^ soil 
clean; besides which it prevents the leaching out of the soil and enrichesrit 
in humus and nitrogen and disappears when the cover of the forest is suffi- 
dent. . 

FeUing,— The new artifidal forests are still too young to be feJled ; 
but it is estimated that the trees will attaih a diameter of 24 inches at the 
age of 80 or 100 years. 
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LIVE STOCK AND BEEEDING. 

251 - New lavestigations into the Life History of tbe Two Warble Flies of 
Cattle (i). — Glaser, Hans, in MitteUmsen des Ausschusses mr Bekdmpfmg de 
Dasselpk^e, Fart 5, pp. 5-38. Berlin, 1913. 

The writer reports upon the continuation of his investigations into the 
life history of the two warble flies of cattle, undertaken for the Committee 
for the Control of Warble Flies. Altogether 314 warble flies were bred 
from 375 mature larvae that had spontaneously left their warbles; of these, 
208 were the large Hypoderma bovis and 106 the smaller H. lineata. In this 
connection it vras found that the issuing of the larvae took place early in the 
morning and in by far the greatest number of cases while the host animals 
were standing or walking and only exceptionally while they were lying 
down ; it begins mostly half or three-quarters of an hour after the animal 
stands up, and is mterrupted if the animal lies down again. The writer 
explains this fact by the difference in the tension of the skin of the cattle. 

On the same animal larvae of the large and of the small warble fly may 
be found. On issuing from the hide they are easily distinguished. The 
larvae of E. lineata are smaller and more slender thap those of H, bovis 
and when mature they are gray brown, while those cjf - the larger fly are 
greenish brown. The colour is a sure test, even when small and slender 
larvae of the larger fly are found. In general the laxvaeiof the smaller 
fly are somewhat earlier than the others. 

The change into pupa takes place on warm and dry days mostly within 
24 hours ; in rainy and cold weather the process lasts 2 to 4 days. The 
larvae of H. lineata always require less time for the change than those of 
H. bovis. The pupal stage of the small fly averages 30 days, that is 14 days 
less than that of the larger fly. In general the males have a shorter 
pupal stage than the females ; thus the latter, on issuing from the pupa, 
always find sufiSdent males with which to mate. 

The emergence of the flies takes place in the early morning and by 
preference on fine sunny days ; this explains their appearing in large num- 
bers when the wheater is fine. The swarming of Hypoderma lineata is for 
the most part in June, that of E. bovis in July. 

The deposition of eggs takes place most frequently immediately after 
mating. Both the small and the large fly generally lay their eggs on the 
legs, and by preference on the hind legs a little below the hock. Besides 
this, the writer saw the flies frequently depositing their eggs on the belly 
of a calf used for experirnent. Occasionally a fly would settle on the 
flanks or breast. No fecundated female ever deposited ^gs on the back 
of the calf. The animal always became very excited on the approach of 
a female fly, whence the writer concludes that during June and July, and 
perhaps August, the gadding of cattle is due to warble flies. The fly 

(i) See No. 144, B. Feb. 1913. { Ei ,), 
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causes its eggs to adhere to the hair of the host and the writer observed 
that the large warble dy sticks only one egg per hair, while the smaE fiy 
sticks several of them on one hair, as many as 15 having been counted. 

The egg of H. bovis is larger and more slender and more pointed at 
the free end than that of H, Uneata, Further, the stalk which joins the 
egg of the large dy to the extension that embraces the hair is thinner 
than in the eggs of the smalier dy. The habit of the small warble fly of 
laying several eggs on one hair explains the fact that dming oviposition 
it fastens itself more drmly to the hair than the other dy ; it holds its ovi- 
positor nearly paradel to the hide of the animal, while H. bovis sinks it 
almost vertically into -the hair. The number of eggs that one dy can lay 
under favourable circumstances was determined by the writer for oneH. 
Uneata : it amounted to 550. 

In the eggs very spiny maggots or bots develop after a few days ; 
they issue from the eggs on to the hide of the animal : the writer assumes that 
‘the cattle take up the larvae rather than the eggs. 

The writer has also conducted experiments in order to ascertain if 
the larvae of the two warble dies axe able to penetrate into the skin of man 
and of animals. The result has always been negative as regards cattle, 
but in man, in one case (on the writer himself), a larva penetrated the 
skin of the thigh. 

Last year for the drst time infection experiments could be carried out 
on six cattle with fecundated eggs and larvae. The results, however, will 
not be determined till the spring. The writer hopes soon to be able to 
report upon the most suitable methods of controHihg this pest. 

252 - The Natural Infection of Calves with Tubercle Bacilli. — Chauss^: in 

Comptes-Rehdtis Hebdomadaifes des Stances de VAcadimie des Sciences, Vol. 157, No. 16, 

pp. 642-644. Paris, October 20, 1913. 

The writer submitted to careful examination 56 calves destined for 
the slaughterhouse and suffering from typical tuberculosis, with the object 
of ascertaining the principal way by which the tuberde bacillus had en- 
tered their bodies. Of the 56 animals, 44 had typical taberdes in the lungs, 
while all the other organs, including those of digestion, were intact. The 
infection then must have followed the respiratory canal. Material from 
the intestinal glands of ii animals was inoculated into guinea-pigs and 
produced tuberculosis only in one case. But in this case also it was not 
certain that the corresponding calf, besides lung tuberculosis, had not 
intestinal tuberculosis also. 

Of the remaining 12 calves, 8 showed dedded tuberculosis of the liver 
and its glands. In these cases, the infection must have taken place before 
birth, which seems all the more probable as the stage of the disease was 
much more advanced than in the pulmonary tuberculous calves* The four 
last calves had severe intestinal tuberculosis and had tuberdes in the walls 
of the intestine and in the mesenterial glands. The tubercle bacillus in 
these calves had undoubtedly been introduced with their food. In all the 
^ves the glands of the infected organs were much degenerated. T^e 
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animals infected before bii*th showed a more advanced degeneration than 
those infected by the air or food. - - 

The writer concludes from these investigations that the animal or- 
ganism has aways the tendency to oppose a local reaction as soon as pos- 
sible to any local infection with tubercle bacilli. Consequently the deve- 
lopment of the disease proceeds somewhat more rapidly in the calf than in 
mature cattle. Calves take the tubercule bacillus in the great majority 
of cases from the air. Kevertheless, infection before birth is not unimpor- 
tant. Infection by means of the food is much rarer than through the blood. 
In France the writer found in 6000 slaughtered calves only one that had 
been infected by its food. The reason of ^his may partly lie in the fact 
that the herds of cows are relatively only very slightly affected by tuber- 
culosis. In pigs, this land of infection is naturally much more fre- 
quent, owing to their very varied food. In 169 pigs that were slaughtered 
the writer found one animal that had taken the bacillus with its food. 

It can therefore be assumed that cows' milk is only in the rarest 
cases the cause of human tuberculosis. 

253 - Piropiasmosis of Cattle in Hungary. — fab&ici, jAnos in Aiiatorvosi LapoK 

Year XXXVII, Xo. 4, pp. 37-38. Budapest, January 24, 1914. 

The writer gives a description of Piroplmma bovis, which makes its 
appearance in some regions of Hungary, especially in the mountainous parts 
of the county of Marmaros, where it is so virulent as to cause even more havoc 
than authrax, with which it is easily^ confused. In the mountainous dis- 
tricts the disease appears at the beginning of the warm days in spring, 
generally in the month of May, when the cattle grazing on bush}^ pastures 
are attacked by hundreds of ticks, vehicles of the disease. 

Piropiasmosis may become chronic, and even contagious. According 
to M. Hustyra, director of the Royal Veterinary College of Budapest, it is 
curable. Considering its ravages from an economic point of view, the writer 
recommends a minute investigation being made. 

254 - Seab and its Cause, with. Speelai Consideration of Chamois Scab. — fxe- 

BiO£K, J. in Zeitschrift fUr Infehiions^krankheiten, parasitdre KrankheiUn und Hygiene 

der HausHere, Vol. Ill, Part 6, pp. 341-365. Berlin, November 28, 1913. 

The writer describes, with the aid of illustrations, chamois scab, the 
morphology and physiology of the mite that causes it, and discusses the 
results of his recent experiments on the transmission of chamois scab 
to three goats and a sheep. The most important results are the 
following : 

1. Goats can be artificially infected with chamois scab and from 
infected goats the disease can spread spontaneously to other goats. From, 
this it may be inferred that the natural transmission of scab from chamois 
to goats is possible. 

2. Sheep also, though with much greater difficulty than goat$, can be 
artificially infected with chamois scab. A spontaneous transmission of 
chamois scab to sheep seems, however, unlikely. 

3. Transmitted scab in goats has the tendency to heal by itself. The 
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growth of hair proceeds with extraordinarj^ rapidity. The healing process is ^ 
ushered in by a falhng ofi of the scabs. 

4. The disease begins by the skin becoming horny, which symptom 
predominates throughout ; atrophy, inflammation and hyperplasia set in. 

5. The scab mites of many animals do not excavate passages in the 
epidermis in the direction followed by the sarcoptes mite of man, but they 
bore vertically or in an inclined direction though all the epithelial layers 
and finally reach the hypodermis. 

255 - 9 Phe Udder as an Emunetory: Elimination of Artificial Colouring Matter 
by the Udder* — Forcher, Ch. inR&mc shiiraledu Lait, Vol. 9, No. 18, pp. 409-419. 
I^ierre, November 30, 1913. 

In the first experiment the writer introduced by means of an esophageal 
tube into the stomach of a goat 0.5 gram of* uranin ; neither the milk 
nor the urine of the goat nor the urine of her kid showed later any trace 
of uranin. Then i gram of uranin was injected into a vein of the neck 
of the same goat, but no proof of the presence of uranin was detected either 
in the urine of the goat or kid or in the milk or in the digestion product 
of the casein. The same result was obtained with 3 grams of uranin intro- 
duced into the stomach of the goat. 

In a second experiment the writer introduced into the stomach of a 
goat 2 grams of rhodamin. After an hour she yielded a rose-coloured milk ; 
after three hours the rose colour was much weaker and the following day 
it had disappeared. Submitted to dialysis, the milk allowed the rhoda- 
nodn to pass through the membrane. On coagulating the milk with acetic 
acid a rose-coloured casein was obtained, the colour of which disappeared 
on the further addition of acid. The urine of the two kids was slightly 
coloured, that of the mother highly coloured. In comparison with the 
quantity given, the amount that passed into the milk was very small. The 
rhodamin contained in the milk was completely eliminated in the urine of 
the kids. 

In a third experiment a goat was given i gram of methylene blue (Hy- 
drochloride). Her urine and excrements w^ere coloured a deep blue and 
contained leuco-derivates ; but her milk and the urine of the kid showed 
no traces of blue colouration. Another goat had 3 grams of methylene 
blue injected into a vein with the result of a slight coloration of the milk 
and a very slight colour in the urine of the kid. The day after the injection 
the milk had recovered its normal colour. The quantity of methylene 
blue that had passed into the milk was at most one three-hundredth part 
of the quantity -administered. 

In a fourth experiment 3 grams of crystallized ponceau were introdu- 
ced into the stomach of a goat. Neither the goat’smilk nor the kid's urine 
showed traces of ponceau. 

Lastly in a fifth experiment the writer gave a bitch and three goats 
dimethylamino-azobenzol. The bitch had 1 gram by way of the stpnmeh, 
and one hour later the milk, on the addition of hydrochloric add, in- 
tensely rose-coloured. The puppy also excreted the colouring matter with 
its urine. Goat No. i had 1 gram of dimethylamino-azobeazol introduced 


PHTTSIOinOY. 



SEEDS 

7E£Dm6 


380 FEEBS AJ 7 B FEEDING 

into her stomach, but did not eliminate the colouring matter either in the 
milk or in the urine. Only the nest day, when she was given another gram 
of the same substance, could its presence in the milk be detected, and a 
few hours later the milk had recovered its usual colour. Goat No. 2 was 
also given i gram of the colouring matter without its appearing in the milk 
or the urine. Goat No. 3 was given 5 grams of dimeth>lamino-azobenzoi 
and only after some hours did her milk become deep blue. On dialysing 
it, it was found that b}’^ far the largest portion of the colouring matter had 
dissolved in the fat of the milk. 

The writer draws from these observations the conclusion that the colour- 
ing matters are not eliminated from the udder by only one of the compo- 
nents of milk. In order to leave the udder, some colouring matters 
dissolve in the whey, others attach themselves to the casein, and others 
again dissolve, immediately on entering the udder, in the fat globules of 
the milk. This latter process, according to the writer, is the one to which 
all colouring matters haring a basic reaction are subject, fat being a good 
solvent for them. 

It can therefore be assumed that the intense coloration of butter 
observed in summer from cow^s grazing where yellow flowers are abimdant 
is due to the plant components possessing a basic reaction. 

It has further resulted from the experiments that the milk glands do 
not easily allow the passage of colouring matter and seem to exert a se- 
vere selection on all molecules brought by the blood, some being accepted 
and others as strictly as possible rejected. The writer believes, therefore, 
that the composition of the food and that of the milk are not so closely con- 
nected with each other as is commonly believed. 

256 - The Effect of S^jigar on the Digestion of Nitrogen. — Gouin, andb 6 
and Andotjaed, P. in Compies-Rendus Hubdomadaires des S 4 anm de Ux, SocieU de 
Vol. 75, No. 36, pp. 550 - 552 . Paris, December ig, 1913, 

The writers, in continuation of a previous experiment, carried out a 
feeding experiment on a growing pig in order to test the efiect of, sugar 
on the utilization of nitrogen. The animal was fed daily, during the first 
period, 500 grams of earthnut cake, 70 grams of degelatinized bone meal 
and manioc roots ad lib. In the successive period the rations were the 
same, except that Jerusalem artichokes were given ad lib. instead of 
manioc roots. Each period lasted 42 days and during both the writers 
carried out investigations on the foodstuSs given and utilized. The daily 
increase of weight was, during the starch (manioc) period, 667 grams, and 
during the sugar (Jerusalem artichoke) period 595 grams. The manioc 
starch was always completely utilized, while the sugar of the artichokes was 
often only incompletely taken up. During the latter period the animal 
ejected in its excrements considerable quantities of undigested food. At 
the same time a typical efiect of the sugar on the digestion of nitrogen 
was noticeable, namely that in consequence of a less intense bacterial 
activity the quantity of nitrogen transformed into gas in the stomach 
was diminished. While this te, during the starch period, amounted to 
9.38 per cent, of the nitrogen in the food, during the sugar period the loss 
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was only 0.07 per cent. In previous experiments with a heifer calf the cor- 
responding losses were, in the starch period 20.10 per cent., and in the sugar 
period 15.86 per cent,, while with a steer the losses were respectively 26.77 
and 14.08 per cent. It appeared further that when feeding sugar a more 
abimdant excretion of nitrogen in the droppings took place. During the 
starch period the pig excreted an average of 25.93 per cent, of the nitrogen 
of the food and during the sugar period 48.73 per cent. In a previous 
experiment with a heifer calf the corresponding values w^ere respectively 
31.86 against 39.43, and with a steer 35.33 against 56.34 per cent. 

This experiment thus confirms the observations made previously by 
the writer on a growing steer, that sugar diminishes the utilization of 
nitrogen and the loss of nitrogen by fermentation in the alimentary canal. 

257 - The Organic Phosphoric Acid of Cottonseed Meal. — andbsson, r. j. — 

New York AgricuUural Experiment Stalion, Technical Bulleiin, No. 25* PP- 1-12. 

Geneva, N. Y., December 1912. 

An acid has been isolated from cottonseed meal which decomposes into 
phosphoric acid and inosite when heated with sulphuric acid and is in every 
way very similar to phytic acid. When fed in does of 0.5 and i gm. to 
rabbits, symptoms of distress were observed which passed off in a few hours. 

258 - Cattle-Feeding Experiments. — Bruce, W. — Edinburgh and East of Scotla/nd CAXXLB. 

College of Agriculfwe^ Report XXXI, 1913. 

During the season 1912-13 the experiments of 1911-12 (see Report 
XXVII) were continued and a comparison was made between, the feeding 
values of linseed cake, of wheat bran, and of a complex mixture consist- 


ing of: . # 

XJfldccorticated cotton cake 2 parts 

Decorticated » » ..... i > 

I^inseed cake i » 

Bran 3 » 

Maize meal. i » 


and compounded so as to contain approximately the same amount of food 
material as would be present in an equal weight of Knseed cake. 

Three lots of cattle consisting of 16 individuals each were fed with the 
above materials. The trials w'ere carried on for 19 weeks and. the average 
daily rations during that time were: 

l 1 10-2 Its. swedes 

I#ot II 5 lbs. bran » » » » J 

I^ot III 7.73 lbs. complex mixture ......... ] ^ straw 

The three lots made practically the same increase, the average daily gain 
being just over 2 lbs. per head, and no differences w^^ere obsen^ed in the fin- 
ished cattle of the different lots which could be attributed to the feeding. 
With linseed cake at £ 8. l6. 3 per ton and wheat bran at £ 5.8. 9 per ton the 
concentrated food of l^ot i cost £ 5. 16. 3 more than that of Lot II,* after 
the value of the manurial residues have been deducted. 
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259 - A Stndf of the Udder Flora of Covs. — hakdins, h. a. and Wilson, j. k. 

— New York AgricuUuftd Experiment Station, Technical BnUetin No. 27, pp. 1-40. 

Gene'va, N. Y., March 1913. 

1230 samples of milk derived from 78 cows were examined bacterio- 
logically. Separate samples were drawn from each quarter of the udder 
and showed that the germ content can vary considerably in the different 
qxiarters of the same udder, the back quarters usually having a far higher 
geim content than the front ones. Neither the age of the cow nor the period 
of lactation appeared to exert any marked influence on the germ content 
of the milk. The number of organisms per cc. varied from o to 16600, 
with an average of 428. They were classified into 71 groups and were 
characterised by lack of motility, of spore formation, and of gas formation, 
consisting largely of micrococci and being practically all Gram positive. 

260 - Oarease Tests eondueted on Lineoln and Mangalieza Pigs in Hungary. 

— O. in Koztelekj Year 23, No. 97, pp. 3272-3275. Budapest, Decem- 
ber 13, 1913. 

It is well known that the most esteemed breed of pigs in Hungary is 
the curly-coated Mangalieza pig (i), which owes its popularity to its 
high 3Hield in fat and its suitableness to the conditions of the country. 
With the growling intensity of agriculture in Hungary, it becomes very 
desirable to improve this breed from the point of view of prolificacy and 
early maturity. 

The English lyincohi Curly-coated breed resembles the Mangaheza 
in many points, but is more prolific and earlier maturing ; consequently 
it seems the most suitable for the improvement of the latter breed. 

With this object in view, crosses between Lincolns and Mangalieza 
have been practised since 1910. In order to ascertain how far the Lincoln 
pigs answer to the requirements of the Hungarian breed, the National Agri- 
cultural Association of Hungary (Orzsagos Magyar Gazdasfigi Egyesiilet) 
entrusted a committee with the carrying out of carcase tests in the muni- 
cipal slaughterhouse of Budapest on fattened Lincoln and Mangalieza pigs 
and on crosses between the two breeds. The description of the pigs experi- 
mented upon and the carcase results are, shown in Table I. 

These data show that among pigs fattened for five months on barlej^ 
and maize groats the dead-weight of Lincoln X Mangalieza pigs at 14 
months was the same as that of the pure-bred Mangaliczas at 26 months. 
The dead-weight of all the animals amounted to 82 to 88 per cent, of the 
live-we’ght. 


(i) See No. 559 , B. BflEay 1913. 
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Table I. 


Pigs slaughtered 


nive 

^dght 

Blood 

Bristles 

Offal 

: 

Internal 

fat 

1 1 
% 

■ tt 

a 

% 

lbs 

% 

IbB 

% 

lbs 

% 

; 

lbs 

% 

lbs 

% 

lbs 

% 

I^incobi X • 

28 

730 

100 

14 

r.9 

10 

1-4 

72 

9.8 

28 

3. 

629 

86.1 

Mangalicza 

50 

535 

100 

10 

1.8 

10 

1.9 

44 

8.2 

18 

3.5 

.471 

S8.4 

.I,incoln 

42 

847 

100 

— 

— - 

— 

— 


— 

— 


713 

84.2 

Mangaliczd ...... 

26 

420 

100 


• __ 

— 


~~ 


— 


365 

87.0 

!) 

» 

469 

100 

— 

! 



— 

— 1 

, _ 


385 

82,2 

I,mcoln X Mangaliczd . 

14 

453 

100 



— 

— 

1 


1 
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00 

*0 

■ 1 ' » , ! 
1 

» 

495 

100 

— 


— 

— 


— 

— 

— 

43^ 

87.1 


i6i - Bacteriology ot the Hen’s Egg with Special Relerence to its Freedom 
from MiCrObiC InvasiOUi — Retiger, Leo F. in CeniraUlmt fiir Bakteriologie, Pa- 
msitenhundc und hifektionskrankheiten, Vol. 39, No. 23-25, pp. 611-624. Jena, Ja- 
• nuary 6, 1914. 

In the course of the extended investigations of bacillary white diar- 
rhoea of chicks, which has been carried on at the Storrs Agricultural Experi- 
ment Station for the past three years, bacteriological examinations; have 
been made of more than ten thousand eggs. Many of the eggs were 
fresh when examined, while others had been incubated from one to three 
weeks. Most of the eggs came from the College and Station stock ; others 
were received from different parts of the country. 

Eor the investigations only clean and normal-looking eggs were used. 

. In testing the eggs agar cultures were made from the yolk and the white, 
both the direct and the indirect methods being followed. The writer also 
conducted a series of fermentation experiments in order to determine 
the presence of organisms of the Bacillus coli type. 

Table I shows the number of eggs examined and the numbers of bac- 
teria found in them. 

Bactmum pullorum, the specific organism of white diarrhoea, is no 
indication of the bacterioloicgal content of the eggs, as all the eggs infec- 
ted with it come from ovaries in a patholo^cal condition. Excluding this 
bacterium it is interesting to note that eggs which have been incubated from 
one to three weeks, contain very few bacteria. But the yolks of fresh eggs 
also show a low bacterial content. Among the incubated eggs, those 
that had been incubated one week contained considerably more bacteria 
than those which had been incubated two weeks. The reason of this is not 
clear, as the temperature of incubation was the same in the two ca^s. 
It is, of course, true that the first-test eggs are to a large extent infertile; 
they also include some which, although they have been fertilized, have failed 
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\ 

state of eggs when tested, 

1 

1 

Number 
of eggs 
tested 

Number 

of infected 

eggs 

Number 
containing 
B, pullomm 

Per cent 
linfected eggs, 
i not 

1 iacludinr: 
j B, pullorum 

Fresh eggs 

3510 

500 

169 

1 

1 

i 9.5 

Incubated one week . . . . f . 1 

1746 

68 

i 20 

1 2.75 

> Entire yolks i 

Incubated two wodss • - • i j 

2 167 

56 

1 28 

1-3 

Incubated three weeks ■ . . j 

1984 

179 

i 108 

3*6 

Fresh eggs: whites, 5 cc. quantities • • • j 

582 

7 

1 

j 1.2 

5 

» )) yolks, 10 cc. quantities * • • | 

! 

647 

, 36 

! 

i 

i II 

j 

1 3.86 

\ 


to xmdergo embryonic development. According to these facts, fertile 
eggs appear less liable to bacterial invasion than infertile ones,, which is 
contrar3^ to general opinion. It is probable that some of the fertile eggs 
which failed to develop contained bacteria which prevented or arrested 
early development. 

That the relative number of eggs which harbour bacteria other than 
B. pullomm is greater for those which have been incubated three weeks 
than for the seven and fourteen day eggs is to be expected. 

The percentage of positive results obtained with the whites is un- 
doubtedly higher than the actual facts w^arrtot. It must be said, however, 
that these investigations w^ere made in the height of summer, that is at a time 
w^heu considerable difiSculty was experienced in obtaining aseptic conditions, 
it is therefore probably safe to say that the whites of fresh normal eggs are 
as a rule sterile. 

In the fermentation tests, which were made to determine the presence 
in the whites of the gas-forming bacteria, 105 eggs were examined and the 
results were all negative. 

The microorganisms found in the yolks of fresh and incubated eggs 
from healthy ovaries, arranged according to the number of times found, 
axe grouped in the following summary: 

iNCUBilTED EGGS. 

Staphylococcas usually aureus and albus. 

B. coli and dosdy related organisms. 
Subtilis group, usually B, mesmterims, 
Proteus gioup. 

B, pyocyaneus. 

Streptococcus. 

Sireptothrix. 

Mould. 

B. fiuoreseens. 

Diphtheroid. 

B. mucosas. 


Febsh eggs. 

Staphylococcus usually aureus and albus, 
SubUlis group » B. mesentericus and 
B. fomosus, 

B. coli and closely related organisms, 
Proteus group. 

Streptococcus. 

Micrococcus {tetragemSf etc.). 

Strepiothrix, 

Diphtheroid bacillus. 

Putrefactive anaerobes. 

B. fiuorescms* 
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The writer compares these results with the data given by other inves- 
tigators, especially Lamson, Poppe, Stiles, Bates, Zorkendorfer and Kos- 
sowicz, and then gives the following summary and conclusions: 

1. The contents of normal fresh eggs are, as a rule, sterile. It is 
quite probable that an egg yolk may become invaded before it is expelled 
from the ovary ; but this is apparently an uncommon occurrence except 
when the ovary is infected with the organism of bacillary white diarrhoea. 

2. Little if any infection takes place in the oviduct while the white 
and the shell are being deposited, on account of the protective action of 
the mucous lining and also the bactericidal action of the egg white itself. 

3. Even eggs that have been incubated artificially for three weeks 
remain relatively free from bacterial decomposition, providing they were 
fresh and clean when placed in the incubator. 

4. Under normal conditions the shell is bacterium- proof. Moisture 
lessens its impervious character, how^ever, and when combined with dirt, 
makes it possible for micro-organisms to enter. Increased temperature 
then hastens the decomposition. 

5. Eggs should be gathered from the nests soon after they are laid; 
the nests must be kept in a sanitary condition to prevent soiling of the 
eggs. 

6. When they are to be preserved for any length of time only clean eggs 
should be selected ; unless they are placed in preserving fluids, eggs must 
be kept dry. 

7. There is no evidence to indicate that fertilized eggs spoil more 
readily than the unfertilized, as they do not contain more bacteria than the 
latter. 


FARM ENGINEERING. 

262 - Ransomers Steam Traction Engines. — maumn, in Bulletin de la SocUti pouy 
^Industrie NationaUi Year 112, Vol. 120, No. 3, pp. 4S3-485. Paris, November 1913. 

The writer describes these traction engines, which have two speeds, 
I ^ and 3 miles per hour. They are built in five sizes. 

The first four traction engines have one cylinder, the last is a compound. 
Their normal performance is respectively 5, 6, 7, 8 and 10 H P. Besides 
their usual work as traction engines for agricultural tillage implements, they 
may be used as common portable engines. 

263 * Hie Electromotor and the Small Farm. — Sirauss, w. in Dingkrs poiytech 
lUsches Journal, Yesx 95, Vol. 329, Parts i and 2, pp. 4-7 and 20-23. Berlin, January 
3 and 10, 1914/ 

While about fifteen years ago it was currently believed that electric 
energy was specially suitable for large farms, now, on all sides, it is seen 
that it is especially the medium and the small fanner who can use electric 
power very advantageously. In this paper the writer points out the great 
■tenefits that small farms derive from the use of electric power, md comes 
to the conclusion that it renders possible an increase of the gross returns, 
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a diminution, thougli small, of working expenses, and, what is of great 
importtoce to the farmer, the substitution of mechanical power in the place 
of labourers and teams. A further beneficial eSect of the use of electricity 
is a further development of the spirit of cooperation. 

264 - Agricultural Motors for the West Indies. — TU implement and Machinery 

Reviem, Vol. 39, No. 466, p. 1363. Eondon, February i, 1914. 

According to a report of the Canadian Trade Commissioner in Barbados, 
the Imperial Department of Agriculture and‘the local agricultural associa- 
tions in the British West Indies afford assistance to firms importing machin- 
ery and implements. In Ste. Croix in consequence of experiments previously 
made b3^ the Danish authorities, agricultural motors have been imported 
and work successfnli3^ The Canadian Trade Commissioner further reports 
that in St. Kitts, St. Lucia, Montserrat and Antigua the soil is deep and loam3" 
and consequenth^ suitable to mechanical tilling. In Barbados, on the con- 
trar3s with the exception of small areas, the soil is not suitable. 


265 ~ The Work of the Windlasses, of the Cables and of the Pulleys in 
Mechanical Ploughing Outfits* — ringelmann% m. in Bulletin de la Sodsts 
^Encouragement pour P Industrie Nationale, Year 112, Vol. 120, No. 3, pp. 465-482. 
Paris, November 1913. 

In the few experiments hitherto made with steam ploughing windlass 
and cable outfits, the observations were limited to a determination, of the 
work of the C3dinder means of an indicator and to a comparison of this 
with the work done b3^ the ploughing implement. With internal combus- 
tion motors the consumption of fuel was compared with the performance 
of the ploughing implement. Such determinations, however, from the tech- 
nical point of view are insuficient, and M. Ringelmann in connection with 
the trials at Plessis, in which Howard's S3^stem of cable tackle round the field 
was used, calculates in this paper on the one hand the amount of energy 
required by the windlass, under the various conditions of position and length 
of the cable as well as the position and number of the guide and corner 
pulleys, and on the other hand the energ^’^ transmitted to the tilling imple- 
ment situated at the other end of the cable. 

The writer gives a summary at the end of his paper, with data on the 
percentage distribution of the total energ3^ transmitted from the motor to the 
windlass. 


Energy required 


for the windlass ..... 3.4 

1 » corner pulleys . . . 15.5 | 

» » cable 4.2 I 

» » various losses ... i.S 


24.9 


Energy given up at the extremity of the 
75.1 


Energy required 
by plough . 61.0 


^ Energy for pay- 
ing out the 
cable. . , . 14.I 

Total energy su$jplied by the motor . 100 0 
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The following is the distribution of the energ}’^ required the cable : 

( for the cable .4.2 30.1 

Energy required < for the corner pulleys . 2.8 19.6 

/ for the windlass drum . 7.1 50.3 

Energy transmitted by the plough . . . 14. i 100.0 


These data facilitate in a simple manner the determination of the con- 
sumption of energy for any system of mechanical tillage. 

266 - Trial of Motor Ploughs. — MUteihingen der Deutschen LandwiHschafts-Gesell- 
schafir Year 28, Part 42, p. 580. Berlin, October 18, 1913. — Deutsche Landwirtschaft- 
Hche Pressc, Year 41, No. 2, pp. 16-17. Berlin, January 7, 1914. 

From the official report of the trial of motor ploughs which took place 
at Klein Wanzleben from August 21 to 23, 1913, the following verdicts are 
taken : 

I. Motor plough of Fried erich Kuers (Tegel), — The two-engine system 
of steam ploughing has the advantage of great steadiness of work, but the 
disadvantage that the tackle is cumbersome to move about and thatheavj^ 
outlajj' is required on the plant in comparison to the work done. This system 
further lends itself only to a limited extend to other work besides plough- 
ing. The traction engines are solidy built and reliable and in consequence of 
the low number of revolutions are probable durable. During the main trial the 
performance was limited in quantity ; during the trial of resistance it was 
higher ; the quality of the work was good. 

2, 1 , H.C.'^oto 6 oH.P, motor with eight-furrow plough of the German 
International Harvester Company Ltd., {Berlin). — The tractor system is easier 
to move about and is suitable for mowing- and many other agricultural 
operations besides ploughing. On slippery or very loose soil there is the danger 
of coming to a standstill through the wheels skidding. The number of 
revolutions of the motor is moderate and its probable durability is good. Its 
performance was very good, both as regards quantity as well as quality. 

3. Caterpillar motor tractor with tilling and transport implements belonging 
to it, presented by the general agent of the Holt Caterpillar Company {Budapest). 
The Caterpillar system presents the advantage of great traction power and 
consequently it is relativety very reliable ; on the other hand its installa- 
tion is expensive and it is somewhat cumbersome to move about. The trac- 
tion engine is complicated and, it is anticipated, will be very liable to wear 
out. Its performance was very good, as to both quality and quantity, 

4. Universal 45 to 50 H. P. motor plough, of the Universal Motorpfhig- 
Gesellschaft m. h. H. {Munich) — The machine presented the advantages and 
disadvantages of the tractor system. Its construction led to numerous in- 
terruptions of work. Its performance was very good as to quality^ but low 

, as to quantity and the consumption of fuel was high. 

5. Pohls* Palent motor plough, of Gustav FoM Maschinen and Motor 
pftugfabrik, gn m. b. H. {Gossnitz, Sachsen- Altmhwg.) — PoH endeavoured 
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to apply the tractor system to small farms. The machines did not show 
satisfactory^ reliability. 

6 . Stock motor plough, of the Stock Moiorpfiug-GeseUschaft m.b, H, {Berlin), 
— Stock represents the first machine built on the motor-car plough system, 
which offers the advantage of combining lowtotal weight and correspond- 
ingly low cost of installation. Its reliability on soft soils is greater 
than with the tractors, w’ith the exception of the Caterpillar. The construc- 
tion is good, but the number of revolutions of the motor is high and its 
probable duration is limited. Its performance was sufficient as regards 
quality and good as to quantity. 

7. Power plough on Wendeler Dohrns’ system of the Deutschen Kraft- 
pfiug-'Gesellschaft nt, b. E, {Berlin). The motor plough is a handy and solid 
development of the motor-car plough. Its performance was good in quality 
and quantity?-. 

8 . Acra'' motor plough of the Kyffhduserhiitte^* Aktien-Maschinen 
fahrik, — This machine is intended as a development of the motor-car 
plough system for the hea\uest work. It will, how^ever, attain this obj ect only’' 
after certain improvements in its construction. 

267 - Trial of a Bouble-Ffurrow Tani«- Wrest Plough with Lever Adjustment* 

Eucsstbr, H, in Mitteilungm des Vetbandes landwirtschaftl Maschinen-Priitungs-An 
staUen^ Year 7, Part 5, pp. 182-185. Berlin, 1913. 

In the introduction to his paper, the writer gives an illustration of 
this plough and describes it. It differs from similar machines in that 
the depth and breadth of the furrow can be regulated whilst the plough 
is working. 

One of these ploughs was tried on the Royal estate of Weihenstephan 
and proved useful and easy to handle. The lever adjustment used while 
working was recognized as a distinct advantage. 

Determinations of the traction power it requires showed that' 308 to 
396 lbs. are sufficient in loamy soils. The plough can consequently be 
drawn by two average horses without excessive fatigue. It can be adjusted 
to depths varying from i % to 7 inches, and to a maximum breadth of 19 
inches. It weighs about 370 lbs. and is most suitable for medium soils. 
The price of the plough with coulter and reserve share is £6 iis ^d. 

268 - Trial 0! a Cumblned Hay Tedder and Side-delivery Rake. (42»<a Report of 
tlie Miacbme-testing Bnreati of tbe Chamb^ of Agrictdtare for tbe Province of Bran- 
denburg.). — Fischer, O. in MitteUungen des Vetbandes laftdiHrtschaftl. Maschinm* 
Pmfungs-Ansltdten, Year 7, Part 6, pp. 229-234. Berlin, 1913. 

This machine was used during the whole hay?- season of 1913 on the 
Gutenpaaren ^tate. It consists of a frame, A, on wheels, connected with 
another frame, B, carrying a revolving rake or tedder, C. The position of 
the tedder can be shifted by moving the frame that carries it round a vertical 
pivot. When at right angles to the direction in which the machine is drawn 
it acts as a tedder, when shifted round to an angle of 45° with its former posi- 
tion it acts as a side-ddivery rake. The figures show the machine in both 
pc^tions. The rake is driven by^ conical gearing on the axle of the front 
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wheels, and on an intermediate shaft, D, The change in the position of the 
rake is effected by removing a pin in the. head of the connecting draught 
rod, E, and turning this round to its new position. 

The writer describes the experiments that were made with the machine 
and gives its most important dimensions and the speeds at which the sev- 
eral parts work. In conclusion, he states that the combined tedder and 
side-delivery rake worked very well on extensive areas through the whole 
season without any interruption. It worked satisfactorily also when ttxrn- 
ing.round. 



Combined liay tedder and side-delivery rake. 
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269 - Theory of the Drum tor Threshing Maehines. (Trial of agricuUmai macbiuea 

at the Moscow Agricultural Institute). — Gorjatchkin, W. in Mitteilungen de$ Vcr- 

hmdes landwirischaftl- Maschinen-Pfufungs-AnsiaUejt, Year 7, Part 5, pp. 185-225. 

Berlin, 1913. 

This paper, which throws light from a purely mechanical point of view 
on some of the more difficult problems connected with agricultural machi- 
nes, is intended for specialists in the construction of threshing machines. 

The writer deducts the fundamental formula for the work of the drum 
of the threshing machine, examines it and gives several diagrams of velo- 
cities. In order to prove the connection between the motor and the work 
of the drum, besides these experiments made in 1910 and 1911 a whole 
series of complementary experiments should be carried out, namely : 

1. On the friction of the axles at various numbers of revolutions. 

2. On the resistance of the air at various numbers of revolutions. 

3. On the slipping of the belts when rum ing empty or with load. 

4. On the performance of the motor at various numbers of revolutions. 

5. On the effective acceleration of the drum at various numbers of 
revolutions, and the power of the motor, that is the curve of the increase 
of velocity when running empty. 

270 - Average Besults of Threshing Experiments. — hagensxein in MascMnen- 

Zeituftgt Year 12, No. i, pp. 8-9. January i, 1914. 

The writer gives the results which he obtained by some experiments on 
threshing cereals, in which feeding the sheaves headfirst (Tangdrusch) w’as 
compared with feeding them sideways (Kopfdmsch). The sheaves were 
made by a Deering six -foot hi: der, and thrashed by a good Flother threshing 
machine provided with baler and automatic binder. 

Barley. -Headfirst feeding. — In one hour 156 sheaves weighing 31 lbs, 
each were threshed ; the loss of grain was 192 grams per sheaf, or 660 lbs. 
in 10 hours. Performance per hour, 3527 lbs., weight of straw about 
4925 lbs. 

Sideways feeding- — In one hour 210 sheaves vreighing 31 lbs. each 
were threshed. The loss was 80 ^ams per sheaf, or 370 lbs. in 10 hours. 
The quantity of barley threshed per hour was 4960 lbs., the weight of the 
straw 6482 lbs. 

With this output from headfirst feeding the loss would be 928 lbs., 
an excess of 558 lbs. over the sideways feeding. 

Mixture of one-third barley and two-thirds oats. - Sideways feeding. — 
In one hour 225 sheaves weighing 27.6 lbs. each were threshed. The loss 
per sheaf was 33 grams of grain, or in 10 hours 163 lbs. The total threshed 
was 5126 lbs., the weight of straw being about 6200 lbs. 

Headfirst feeding. — In one hour 186 sheaves weighhig 27.6 lbs. each 
were threshed ; they jdelded 3803 lbs of mixed grain. The loss per sheaf 
was 56 grams of grain, or in 10 hours 229 lbs. Weight of straw about 
4921 lbs. 

Thus the extra loss on headfirst feeding on the quantity threshed in 
ten hours by sideways feeding was 146 lbs. 
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271 — Milk Separator ** G5rieke R. N. E. 1 . (Stli Report of the Agricultural Machine 

and Implement Testing Station at Tdbor, Bohemia). — Cerny, I. in Miiteilungm des 

Verbandes landwirtschaftk-Maschinen-Pmjungs-Anstalten, Year 7, Part 5, pp. 177-182. 

Berlin, 1913. 

This milk separator is intended to be worked by hand and for the treat- 
ment of about 33 gallons per hour. Its total weight is about 70 lbs. The 
writer gives a minute description of the machine and of its working, and then 
reports upon the results obtained at the trials. These were carried out 
between July 31 and August 24. The chemical investigations were conducted 
in the laboratory of Prof. R. Truka at the Royal Bohemian Agricultural 
Academy at Tabor. 

The paper contains tables of the data collected during the trials, some of 
which were made with the milk at 35*^ C. (95® P.)> others at 30*^ C. (86® P.) 
and at 25^ C. (77® F.) The number of revplutions per minute varied from 70, 
normal, to 60. 

The verdict of the judges was that the separator removes the cream 
well, its running is smooth and easy and its presumable durability is high. " 

272. - Centrifugal Milk Filter ‘^Albissa — Deutsche Schlachi- und Viehhof-Zdtung, 

Year 13, No. 52, pp. 799-Foo. Berlin, December 28, 1913- 

This centrifugal filter is a machine for cleaning milk ; it unites the ad- 
vantages of centrifugation \¥ith those of a cotton filter. It is very cheap, 
requires but little time and power and is also highly recommendable from 
the hygienic point of view. 

The machine consists of a.suppoit and the drum proper. The latter . 
has a first strainer in which the coarser impurities are separated out. The 
drum itself consists of an inner perforated head, round which cotton wool is 
placed and then stretched and fiimly kept in its position by an equally per- 
forated frame. This machine, worked by hand, can easily pass 220 gallons 
of milk per hour through a single cotton filter ; driven by power it can treat 
as much as iioo gallons in the same time, purifying the milk mechanically 
in the most complete manner. 

273 - Revolving Churn with Frame. — Deutsche tandwirtschaftliche Presse^Y^ 41, 

No. 4, p. 45. Berlin, January 14, 1914- 

The novelt3^ in this churn consists in the pivots round which it revolves 
being no longer attached to the vessel itself but to a frame in which the churn 
is placed. The advantages of the machine are the facility with which the 
vessel can be removed and handled and the easier and smoother running. 

The chum is made in different sizes to hold from 15 to 44 gallons, and 
its price ranges from £ 4 8s to £ 6 12s 4d. 

374. - Potato DrviBg as Auxiliary Industry for Distilleries. — deoel, r. in Deutsche 

LandwirtschuftHche Ptesse, Year 40, No. 93, p. 1104. Berlin, November 19, 1913. 

The writer gives an estimate of the workmg expenses of potato-drying 
works of various output, attached to distilleries. The great difference in 
the cost of dxyingin such works as compared wdththat of independent drying 
factories, is chiefly due to the fact that in the former part of the dtstillery 
plant can be used, the manager of the distillei^ can look after the drying, 
and only one or two extra men are required. 
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275 - Automatie Drinking Trough. — Deuisshe LandwirtschaftHche Pfesse, Year 41, 
No. 2, p, 17. Berlin, January 7, 1914. 

This drinking trough, of which a front view and section are given, has 
been declared by the German Agricultural Association (Deutsche Landwirt- 
schafts-Gesellschaft) as “ new and worthy of consideration 

It is intended especially for pigs and young stock. It consists of a 
central reservoir with float and two drinking troughs, one on each side of 
the reservoir. In order to allow the troughs to be easily opened and noise- 
lessly closed, the covers are provided with counterweights. The main water- 
pipe communicates wdth the reservoir by means of a small bore pipe ; the 
water passes from the reservoir into the trough by an aperture in the side 
between the two. When the animals drink out of the trough and the level 
of the water sinks in it, the float opens a tap w^hich allows fresh water from 
the main pipe to flow into the reservoir until the proper level is again 
reached. The advantages the apparatus presents are that it automatically 
supplies the animals with the required quantity of fresh pure water, that 
it is easily and cheaply put up, that all its parts are accessible, and that 
it is efiectually protected against dirt of any kind. Its price is about £ 1.15 s. 




RURAL ECONOMICS. 

276 - The of the Fluetuations in the Friee of Cereals for the Profit- 

ahtoss of the llotavian Peasant Farms. — osieksiayer, adolf in Oesterrd- 
chische Agm-Zdiuni, Year IV, No. 50, pp. 559-602; No. 51* pp. 611-614; No. 52,, 
pp. 625-627. Vienna* December 13, 20 and 27, 1913. 

The writo states that the prices of cereals between 1906 and 1907 under- 
went a permanent rise, due for the most part to the increase of the customs 
duty. He examines the effect of the fluctuations in the prices of cereals 
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between the years 1902 and 1911 on the average net returns of 60 Moravian 
peasant farms. Assuming these farms to send to market an average of 
only 44.1 per cent, of the cereals they produce, the receipts from the sale 
of cereals would average only 16.9 per cent, of the total receipts of the farm, 
yet the increase in the price which took place after 1906 increases consid- 
erably the profitableness of the farms, for the rate of interest of the cap- 
ital invested in them, which up to the year igo6 had been only about 
3 per cent., rises above this figure, up to 3.5 per cent. 

If the 60 f anus be divided according to their altitude into three groups, 
and then the efiect of the increase of the price of cereals upon the profit- 
ableness of these groups of farms be examined, it will be found that the rate 
of interest in the years 1902-06 averaged for the farms situated in the plain 
about 3 per cent., for the farms situated in the mountains about 1.12 per 
cent., and for those in an intermediate position about 2.25 per cent.; while 
for the years 1907-11 the correspopding rates of interest were 3.5, 1.75 and 
3 per cent. 

In order to ascertain whether the increase of prices was important 
for the small farms, as well as for the large and meditim ones, the writer 
divides the 60 farms into three groups according to their extent and calcu- 
lates for each their net returns, the rate of interest on the capital invested 
in them, the compensation to the members of the oimer’s family for their 
inteliectual and manual labour, as well as their resulting income for the 
two five-year periods — one before the eSect of the increased duty and one 
after, that is before and after 1907. He examines further the effect of the 
increase of the net returns upon the indebtedness of the farms. The results 
are collected in Table II. 

The smaller the farm the greater is the part taken by the compensation 
of labour out of the total income and the smaller the rate of interest on the 
capital. The increased rate of interest due to the increased duty and conse- 
quently higher prices of cereals grows with the extent of the farm; neverthe- 
less the slight increase observed in the smallest farms acquires greater im- 
portance for the conservation of the property, when it is considered that 
in consequence of the improvement that set in in 1907 of the ratio between 
returns and interest on debts, the latter claims 12 per cent, of the returns 
less than formerly, while in the other two groups of farms this benefit is 8.2 
and 4 per cent, respectively. In the paper all these results are grouped in 
tables and diagrams. 

277 - The Amortization of the Capital in Buildings in Swiss Agrieultnre. ~ 

TAKtiTER, Carc in Anhiv fur exakte Wirischaftsforschung, Vol. 5, Parts 3 and 4, pp. 530- 

583. Jena, 19x3, 

The writer first defines the problem and then states the opinions on the 
subject current in agricultural literature. He is opposed to the theory 
of the fund for a new building and that of the paying off of the cost, and in 
favour of the simple depreciation theory (according to Laur). Consequently 
he does not approve of compound interest being used in the calculation of 
the quota of amortization. This must not, however, depend upon the ca- 
price and requirements of the accountant, but must be based on firm prin- 
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dples founded on the real depredation of the building due to wear and teat' 
and to the efect of economic factors (technical progress, change in the 
trend of the farm). 

With this object in view, it is advisable to decompose the value of 
the buildings ihto separate groups, the wear and tear of which follows the 
same or similar laws. The amortizable parts of the building (in opposi- 
tion to those that are not to be amortized, namely the site and the value 
of the materials after demolition) are best divided into two groups, one 
comprising those parts which last the whole time over which amortiza- 
tion extends, and the other those that have to be renewed once or 
oftener during the time that the building will last. This latter group can 
be still further stibdivided. The quota of amortization of each group is 
obtained by dividing its original value by the duration of the correspond- 
ing group; The amortization quota of the whole building is then the sum 
of the quotas of each group. The more extensive repairs (renovation or 
upkeep repairs) are to be booked as a supplementary value of the corres- 
ponding group and amortized like the other parts of the building. 

The gradual depreciation of a building caused by technical progress 
or by the change in the trend of the farm can best be united to the amor- 
tizement due to wear and tear by shortening the probable duration of the 
group of parts that lasts the whole time of the building. This group is 
the only one really affected by the above depreciation, and shortening the 
duration correspondingly increases the amortization quota. 

The amortization is given in percentages of the original value. 

The writer deals then more specially with conditions obtaining in Swit- 
zerland in respect of agricultural buildings. By means of question sheets 



Calculated 
on the bads of 
extensive subdivision 
of the. capital 
in buildings into 
groups 

Calculated 
on the bads . 
of subdivision of the 
capital in building 
into permanent and 
renewable parts 

! 

Dwdlinghouse of the Fricktaler type (North-west 

percentage 

percentage 

Switzerland) 

1.25 

1 * 3 ^ 

,1 ) the Berne type 

1.47 

1.50 

. « the Frdamt type 

1.40 

1.38 

>' w the I#uceme type . . . . , . . . i 

1*33 

1^6 

Outbuildings nnd stable of the Fricktaler house . . 

2.22 

1 ' 

» » *) of the Beme house . . , . | 

2.59 

1 2-59 

1 » )> of the Freiamt » . . . ^ 

2.19 

2.62 

.*> » » of the I,ucerne » . . . . ^ 

a .39 

2.56 

New outbuildings of the trandtion type of i8So . 

2.52 

2.43 

New outbuildings, built after 1995 . . . . . . . . 

2.47 


Cheese dairy : Dwelling house ... * 

"1.55 

' ' ■ 

Work rooms and cellarage . .... . . , , , 

2.14 > 
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addressed to farmers, country builders, carpenters and architects, he ascer- 
tained the duration of agricultural buildings and their parts and used these 
data to calculate the amortization percentages. Further, with the aid 
of the valuations of buildings made by the fire insurance institute of 
canton Aargau, and considering the various t3rpes of Swiss buildings, he cal- 
culated first the percentage of the various groups in the total capital invested 
in buildings and then their quota of amortization expressed in percentage 
of the original value. The addition of the amortization quotas of the separ- 
ate groups gives for the whole buildings the amortization percentages of 
the original value, including the amortization of periodically recurring 
repairs (see Table, p. 395). 

The contents of the question sheet, the answers obtained, as well as the 
separate and average results of the calculations, are shown in tables. 

278 Proposals for Refoim of the Vaioation Sipstem based on the Inherent 
Capacity of the Soil (« Bonitierungstaxe »). — aereboe, f. and BRiNsaiANisr, f. 
— Teil II der Vorschldi^e zur Reform der Taxprinzipim des Kttr- mid Neumathischm 
Ritterschaftlichemind des Neuen Brandenburgischen KreditinsHiutes, pp. 1-53. Berlin, 1914. 

In the first, or theoretical, part of their w-ork, the writers begin by 
treating the following fundamental question: whether it be well to 
keep to the present method of valuing land,’ which consists of a “ scheme 
of valuation based on returns ” (“ schematisierte Ertragstaxe or w'^hether 
it w'ould not be advisable to substitute for it a capital valuation w’Mch does 
not attempt to determine the total and mortgage values of an estate by the 
round-about method of calculating the gross returns and 'working expenses 
and from them the capitalised net returns, but values directly the kind and 
amount of capital involved in the estate. 

To discuss the question, the actual meaning of “ the capitalised value 
of an agricultural estate ” (“ Ertragswert eines Landguts ”) must be clearly 
defined. It is usually defined as the capitalised value of the mean returns over 
a number of years. But even leaving aside the fact that, owing to the large 
annual fiuctuations of the net returns, the number of years taken will exert 
a considerable influence on the mean value of the net returns and therefore 
on the final result, i. e. on the amount of the capital determined, the capi- 
talised value of agricultural estates, like the value of auy other source of 
return in national economy, can only be expressed in terms of future returns, 
while past returns can only serve to predict probable future returns. The 
capit^sed value is therefore only the expression of a future capacity for 
returns, that is a purely estimated value, obtained not by a single estimate 
bnt by a general estimate in the scheme of national economy, and may also 
be obtained by capitalising all the. common v^ues of aU future returns from 
agricultural estates. Therefore the capitalised value and the common value 
of agricultural estates should be equal. 

It follows that equal net returns would not always yield equal 
capitalised values. In practice there are always a number of factors 
which cause the money value of equal returns to correspond to a 
variety of capitali^d values which may differ considerably ainongst 
.themselves. Such factors are, for example, the different conditions of 
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credit and taxation in the various countries, for the important point 
is not the sum total of the net returns, but simply that part of the net 
returns which the agriculturist receives as rent for his land under iden- 
tical conditions. Another still more important factor in this connection is 
the manner in which the purchasing power of a given income from an estate 
will vary according to the position of the estate, for an estate is not only 
a means of earning a definite sum of money, but also the place of residence 
of the agriculturist. 

It may be concluded that the net returns as defined Thaer and Von 
der Goitz cannot be utilized directly for the valuation of estates, that there 
is not at present and never has been a capitalised valued obtained from net 
returns capitalised at a fixed rate. 

But all the above factors are automatically taken into consideration in 
settling the market price of an estate. The writers show how these prices 
win vary with the returns, future possibilities being considered not only 
by the purchaser but also by the seller, as the prices only constitute a state- 
ment of the minimum returns to be obtained for a certainty by the pur- 
chaser. The market price is therefore the only reliable means of estimating 
the value of an estate, and should always serve as the basis of valuation, 
whether the question be one of credit, succession, expropriation or taxation. 
For values are merely a statement of prices, and any valuation established 
without regard for prices may be set down at once as deprived of a valid 
base. Therefore all so-called valuations based on returns are of no scientific 
or practical value. , 

Over and above the impracticability of the process of valuation recom- 
mended by text books on the subject and known as the det^led valua- 
tion based on returns ” (” ausfiihrliches Ertragstaxverfahren such a 
valuation could never give reliable results, even if unlimited time could be 
spent on the w^ork and miUmited knowdedge w^ere brought to bear on the 
subject, because of the inacctuacy of the gross returns estimates, and be- 
cause of the impossibility of determining, exactly the rate at which the net 
returns are capitalised. The fact that many credit societies have worked 
successfully for some long time using the scheme of valuation based on 
returns may be readily explained, as these valuations are not really ” valua- 
tions based on the returns ” Ertragstaxen ”) but capital valuations 
{'* Ejapitaltaxen ”) determined on the basis of returns calculated from the 
interest of the market price, and for which, therefore, the point of depar- 
ture is a capital value and the end point is the same capital value attained 
via nominal gross returns, working expenses and net returns, which are 
then capitalised. 

But in such a system of valuation based on returns there is no clear 
indication as to whiqh part of the total value of the estate constitutes its 
mortgage value, while on the other hand the Capital valuation enables 
the limit of security j^editwiirdigkeit ”) pi each farm to be detexinined 
very exactly, for the principal task of the capital valuation is to determine 
easily and accurately the value of the land as apart from the tot4 farming 
capital. Then it is only necessary to add to this value the mortgage value 
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of the buildings, in order to obtain the total mortgage value and the total 
limit of security of the estate* Besides, the capital valuation is more easily 
and better adapted to changes of circumstances than is the valuation 
based on returns. 

Payment of rent in cash is a quite unsuitable basis for a system of 
valuation of scientific value, for, owing to the variation of the mutual obli- 
gations between landlord and tenant, its value is too changeable to form an 
accurate basis for the estimation of the farmer’s capital and much less for 
the estimation of the total value of the estate. 

In the second part of their proposals, the writers outline a scheme 
of valuation {'"^Taxrahmen/') for the sy^stematic capital valuation, and 
discuss the manner in v^hich different farms are to be entered according to 
this scheme. 

From the above discussion it w’iU be obvious that it is necessary in the 
first place to have an accurate knowledge of present prices and of their recent 
development, if a scheme of valuation is to be established which includes 
the value of all classes of cultivated soil wdthin the working area of each cre- 
dit institute, classed according to the crops carried and to the quality of 
the land. The writers make use of the data on prices, which the Prussian 
jMinistry of Finance began to collect in 1889, to establish a mean value for 
the farms in the difierent parts of a single credit institute area, classified 
according to their size and according to the net returns, which served as a 
basis of assessment for the land tax. 

These data only indicate that portion of the price of estates to be at* 
tributed to the bare soil, taking no account of the different crops on these 
estates, and must therefore be further detailed in order to define that part 
of the price due to each particular crop ; for, as the proportion of the differ- 
ent crops varies largely from one estate to another, and the standards of 
quality of the different crops also vary,the exact value of agricultural estates 
cannot be established by means of the systematic capital valuation unless 
a scale of valuation is established in the first place for the various kinds of 
crops : viz. arable fif^lds, meadows and pastures , and also for forests and 
freshwater fisheries w'hen required, and, in the second place, for different 
qualities of land under these different crops. 

Such special values may be established on the following basis : i) that 
estates with high quality soil usually have little meadowland, and therefore 
that the soil on such estates furnishes a pure value for arable soil ; 2) that 
it is just on the best soils that both arable fields and meadows are eqitally 
well adapted to give the best results, and that therefore the value of the best 
arable fields also represents a maxirnum value for meadow^s, and the same 
scale of vaiues may consequently be used for both. Pastures may also be 
treated like arable fields if their soil is of such a quality that they could 
equally well be turned into arable land, and therefore the values of pastures 
and arable fields only differ by the cost of turning apasture iuto arable land. 
This cost is negligible in comparison to the value of high quality land; cqhse- 
quently, the value of the best pastures is approximately equal to that of 
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the best arable land, Vv Me poor pastures are worth considerably less than poor 
arable soil. 

In order to allow for the great differences in the economic conditions 
which exist in the different regions of a large credit institute area, the whole 
area is divided into regions in which different economic conditions pre- 
vail, and supplements are added where optimum conditions exist in the sub- 
divisions. These supplements are calculated from the difference of value 
between the best and worst economic conditions and may amount to 70 
per cent, of this difference at a maximum, while they should never be under 
5 per cent, of the smaller value itself, increasing inversely wdth the quality 
of the land' and directly with the size of the farm. 

It is also necessary to add supplements where specially good conditions 
prevail in the case of meadows, but these are much smaller when valuation 
is based on the quality of the land {" Bonitierungstaxe ”) than when it 
is based oh the net returns which serve as a basis of assessment for the land 
tax (“ Grundsteuerreinertragstaxe 

As to the standard by which the land is allotted to the different clas- 
ses in the scheme, the writers not only allow for the composition of arable 
soils' as judged by their principal constituents, but also for their suitability to 
the principal crops. Arable soils are divided into eight classes, each having 
a different money value. Meadows are also divided into eight classes chiefly 
according to their water supply and to the quantity and quality of their hay. 
Forest soils are divided into five classes, chiefly according to their suitability 
to certain forest species and to the character of their underwood, the latter 
character being also a good indication of the condition of their water supply. 
In establishing this scale of valnes for forest soils, the writers have not, how^- 
ever, made use of the market price of the estates, but of the price which 
these would fetch if sold to the forest administration. The freshwater 
fisheries are divided in the first place into natural waters, which cannot be 
run dry, and artificial lakes which can ; the latter are again snbdivided into 
four classes according to the ease with which the water supply can be con- 
trolled and to the nature of the land, wMe the natural waters are subdivided 
into three classes according to the quality of their fishing. 

As to the allocation of the estates in the different economic zones, 
it is convenient to separate the agricultural area (arable fields, meadow’s, 
and pastures) from the forest area, and both from the area of freshwater 
fisheries, dividing each group into four zones. In subdividing the agricul- 
tural area into its four constituent zones, the distance from the market, the 
means of communication, and the price, of agricultural produce, more espe- 
cially that of fresh milk sold off the farm, are used. In subclassif3dng the 
forest area into its constituent zones, the price of the wood is of chief 
importance, position and the condition of the forest roads being of minor 
importance. 

For unfavourable conditions which canriot be taken into account in 
the various classes and zones, such as occur, for instance, when crops ars 
intermixed instead of being continuous, or when fields of one fam re m i xe d 
with those of another farm> when the supply of drinking water is not 
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good, etc..., suitable deductions may be made from the established mortgage 
value of the land; these deductions must not exceed certain limits which are 
defined by regulations. Deductions from the amount of credit to be granted 
should also be made for a faulty economic condition of the farm, for by this 
means the number of forced sales would be reduced, and it would also pre- 
vent the mortgages on such incompletely equipped estates from excee^g 
two-thirds of the value estimated by the “ Dandschaft (agricultural credit 
association), a proceeding which is contrar}’’ to the laws and statutes of 
those credit institutes. 

The mortgage value of buildings is best estimated from the values fixed 
by fire insurance societies and from the normal relationship between the 
value of the living-house and that of the farm buildings on the one hand 
and the normal relationship between the value of all the buildings and that 
of the land on the other. These normal relationships may be altered by 
the addition of supplements in cases where industrial plant or numerous 
cottages in a good state of repair exist on the estate, 

279 - An Example of Agricultural Book-keeping on the Card System, — guffrot, 

Ch. in Journal d^A^ncuUufe pratique, Year 78, Vol. i, No. i, pp. 13-16. Paris, Ja- 
nuary 1, 1914. 

The writer discusses the advantages of this system, which can be used 
with all the usual systems of agricultural book-keeping, and which consists 
in writing on separate cards aU the events of the. farm, commercial transac- 
tions, single accounts, etc. With the aid of an actual example, he illus- 
trates the entries on the cards and the method of using them. 


AGRICUDTURAD INDUSTRIES. 

2S0 - The Condition of the Dairy Industry in the Argentine Republie in 1912 , — 

Communication from Emilio of the Ministry of Ae^culiure of the Argentine 

Republic, Bureau of Statistics and Rural Economy, 

A simple comparison of every series of statistical data on the dairy 
industry in the Argentine Republic during the year 1912 with those of the 
preceding year shows that the normal condition of live stock during 1912 
was accompanied by good results asi regards production, and much superior, 
to that of rpii. The figures are ^own in the table. 

Raw nmieriai — Of the 68 % million gallons of milk in the industry, 
the province of Buenos Aires supplied 71 per cent. During the year in ques- 
tion the prices per gallon varied from 2.8 i in December to 7.1 d in July 
(prices at the farm). Considering an average price of 3.8 d per gal., the 
total value of the raw material amounted to £i 089 000. 

Cream, -—-As is to be expected, theprovince of Buenos Aires is the great- 
contributor under this head : 23 112 000 lbs. out of a total of 37 455 300 
lbs, (61 per <^nt. of the whole). The relatively short distances from the 
|ede# capital^ easy means of communication and the pre^ce of im- 
|x>rimt centres of consumption, explain the great number of cow farms and 
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Incirease 

1 

1 

1911 

X912 

in igxz 




over 1911 




per cent. 

Production of : 

■ 



Cream lbs. 

26 605 000 

37 455 500 

40.8 

Butter » 

17 427 000 

21 318 500 

25-2 

Cheese « 

7 305 000 

12 416 000 

60.2 

Ewe’s milk cheese ; . 

? 

1 10 000 

1 

Casein 

? 1 

1 II 590000 

1 

Nuffiber of : 




Milk dairies I 

r i6a i 

^ I 259 : 

8.5 

Cream h . 

398 

525 1 

31.9 

Butter 

10 

16 1 

1 

6O.D 

Cheese 

158 

129 

22.5 

Mixed » 

329 

CO 

12.2 


dairies in the province of Buenos Aires ; in the province itself, however, the 
dairies are mainly in the southern and western districts within about 200 
miles of the capital. 

Butter. — The four great butter manufactories established in the capital 
turned out 13 586 500 lbs., that is 62 per cent, of the whole output of the 
country. The average sale prices at the works varied considerably according 
to the season, as is shown by the following data : 


19x8 s d 

Price of hutter per Ib^ ini 

January, February and IMarch ........... 10 

April I < 5^4 

May II 

June and July 17 

August . I 3 ®/« 

September 10 

October 

November to 14 

December 9 % 


As the pric^ between April and August may be considered exceptional 
on account of the drought, which to a great extent diininished Vthe 
production, a price of ts i d is taken as an average for the whole of 
1912. The total value of the butter- is thus f i 207 000. 

Cheese. — In this item the increase of the quantity produced in 1912 
over that of 1911 is considerable (12416 300 lbs. against 7 745 900 in 191:1). 
The provinces of Buenos Aires and Cordoba contributed largely to this in- 
crease, especially the latter, iu which the yield rose from 758 5^ lbs. in 
1911 to I 412 276 lbs. in 1912. The price at the dairies may be valued at 
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5 3/^ d per lb., which would give the value of the chee^ produced iu 1912 
as £294 400. 

It would be difficult to state exactly the type of cheese that is produced. 
Nevertheless it may be said that, excepting such cheeses as Tafi, Chebut and 
the like, there is no commercial type, and in general only very successful! imi- 
tations of all known kinds are manufactured. Still the figures which will 
be given below show that these imitations do not prevent considerable 
importations aUd that the Argentine consumers prefer the original cheeses 
of certain determined countries. In fact the imports of all cheeses during 
the five years 190S-12 amounted to 49200000 lbs., w^orth £1767 500. 
In 19x2 the imports were 11849000 lbs., worth £425 667. As for the 
countries w- hence the cheese is exported, Italy has an undoubted supremacy, 
having supplied 79.3 per cent, of the total in 1912; next follow Switzer- 
land, Holland, France. 

Casein. — In view of the increasing importance of the production of 
' this substance, the statistics have minutely investigated its output. The 
production of ii 590 000 lbs. shows to what an extent the industry has 
availed itself of skimmed milk in order to meet the steady demand for this 
substance, which has successfully replaced other iudustrial products, and 
which, owing to the prices it commands on the market, yields a fair net 
profit to the producers. 

The province of Buenos Aires is the chief producer of casein. Out of 
a total of ri 590 000 lbs., it has supplied 5 214 500 lbs., or 45 per cent.; 
it is followed by the Federal capital with 4 189 obo lbs. and Santa Fe with 
I 573250 lbs. The following table, which shows the quantities exported 
from Argentina during the last five years, gives an idea of the future there 
is for this industry : 

lbs. Value 


X9o8« . 8461300 £35860 

1909 6117100 4^350 

1910 6553600 51800 

I9II. • 4780300 37780 

1912 . 7 7x7100 60990 


According to commercial information, the value of this substance at 
the works may be estimated at £138 600, or £26 los per ton. 

Whey. — On the answers rec^ved to an enquiry, 75 per cent, state 
tliat whey is used in the feeding of pigs, that is in the production of pork. 
It is not easy to determine the value of the whey thus transformed, notwith- 
standing the fact that the quantities used for this purpose are known ; there 
is no doubt that it runs up to some thousands of pounds. 

Summarizing, the valnes for 1912 work out as follows : 


Value of the tiutter £1207000 

» M » cbeese * 294 500 


>> » ca^u . , X3$ 5oo 

» (calculated) of the other products and by-products .... 23000 

value of the produce of the dairy industry £1663000 
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281 - The Decomposition of Milk Proteins by Lactic Ferments. — db graaff, w. c, 

and ScHAAP, A. in Annales des Falsifications, Year 6, No. 62, pp. 639-645. Paris, De- 
cember 1913. 

In working out a new method for the quantitative determination of the 
proteins in milk the writers ascertained that the aldehyde index of butter- 
milk averages 1.5 times greater than that of fresh milk. The cause of this 
is assumed to be a decomposition of the protein in the buttermilk. Re- 
cent investigations made in this direction have coiifirmed this assumption 
and shown that fresh milk never contains albumoses and peptone, which are 
always found in buttermilk. In order to ascertain through what agency 
protein w^as decomposed, the writers investigated the effect of rennet and of 
lactic acid upon the aldehyde index of milk. It appeared that even after 
24 hours rennet has no effect upon the aldehyde index ; nor did lactic acid, 
alone or combined with rennet, have any. It can therefore be assumed that 
the decomposition of protein is not accomplished by rennet or by lactic add 
but by the micro-organisms in the milk. 

The writers consequently studied the grovrth of the microflora, both 
with the exclusion and with the admittance of air ; then they treated fresh 
milk with buttermilk and finally they isolated lactic acid bacteria (cocci 
and badlli) from buttermilk and introduced them into sterile milk. The 
result was that both in the presence and absence of air nearly the same milk 
flora developed, from w'hich the conclusion to be drawn was that it consis- 
ted mainly of lactic add bacteria. The addition of butter milk to fresh 
milk was regularly foEow^ed by an increase of the aldehyde index of the lat- 
ter. The inoculation with lactic add bacteria isolated from buttermilk 
caused after a short time a decomposition of protein in sterile mUfc. 

From the above observations the writers draw the following conclu- 
sions : 

I . The aldehyde index of buttenmlk is higher than that of fresh milk, 
which is to be attributed to a decomposition of the protein in buttermilk 
by lactic add bacteria (principaEy coed and bacEli). 

2. Besides lactic add bacteria, milk contains other proteol3’'tic bac- 
teria, but these are in too small numbers to alter the aldehyde index. 

282 — Composition of Ewes* Milk Batter. — martin, M. in Anmks des Falsifkations, 
Year 6, No. 62, pp. 662-663. Paris, December 1913^ 

The writer communicates the results of analyses of ewes' milk butter 
prepared in the district authorized laboratory at Rodez (Aveyron, France). 
The fresh milk was supplied by an inspector of the dairies of the * * Sodete des 
Caves et Producteuxs xeunis" of Roquefort. It came from the flocks of 
four farmers whose respectability was a guarantee of the purity of the milk. 
The samples were obtained from two of the farms each week, so that the 
same milks returned to the laboratory once every fortnight. 

Ewes' milk butter is genera,Ey very white, soft and d^'fidcult to work 
and to dry. Its defective appearance banishes it from the table, in spite 
of its fine taste. It is not rare, however, to find it mixed in various pro- 
portions with cows' mEk butter on the markets of the Roquefoit ch^e 
district. It is very suitable for cooking and for pastry. 
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Its chemical composition is very nearly the same as that prepared 
from cows' milk, but the content of insoluble volatile acids and saponifica- 
tion value are decidedly higher. There are nevertheless considerable 
variations. It is certainly impossible to characterize by means of these 
data alone a mixture of cows' milk and ewes' milk butters, and still less to 
determine the proportion of each. The following table shows the figures 
found by the writer in ewes' milk butter. 



Volatile adds 

Total soluble 
acids 

Values 

~l i 

1 

a 

> 

soluble • 

insoluble 

8 

h 

X 
; n 

0 

1 

§•3 i 
^1; 

- ’ ^ wM 

S ' Oio I 

iiSi ' ^ i 

SO 0 < ; 

•S jo- 

in butyric acid, 
per cent. 

1 

1 

1 

1 

a 

ll i 

|l ' 
H I 

’o i, 

Average 

. 1 5.26 j 0.84 

1 15 *6 I 

28.48! 

4.40 1 23.6 i 

12.5 

231 - 5 ^ 

54.861 

i 

1 — 29 ' 

i. 45 ai 5 


. ! 5.88 1 1.07 

19.7 

31.82 

7.01 I27.9I 

1473 

242.60 

59^99 

— 24 - 5 j 

1-4532 

lifiniina . 

• 1 4-67 1 0-67 

11.5 

* 5-65 

2.33 1 21.61 

i 1 

II.4 

1 216.31 

47*09 

-33 1 

t 

1.4511 


* Hia Itoes of tile Sxat three colomos foond by Muntz-Cottdon's method and those of the 
other coloi&im% the method. 


2S3 - Compositio!! and Properties of Some Casein and Faraeasein Componnds 
and their Relations to Cheese, •— van slyke, i,. and bosworth, a. w. 
New York Agricultural Experiment SMim^ Technical BulUiin No. 26, pp . 1-32,. Ge- 
neva, N. Y., December 1912. 

Two new compounds of casein and paracasein (casein precipitated by 
rennet) with calcium have been prepared and are described. The new 
compounds contain smaller amounts of base than any other known 
compounds, and the writer suggests their being called “ mono " and 
“ di-basic caseinates " or paracaseinates Mono- and di-basic salts of 
barium and strontium were also prepared and mono-basic salts of ammo- 
nium, sodium and potassium. 

The paracaseinates contain twice as much base as the caseinates and 
the valency of the latter appears to be 8, while that of the former is only 4, 
which seems to suggest that the action of the rennet enzyme is to split the 
casein molecule into two. 

A protein formed in the proce^ of manufacture of Cheddar and other 
cheeses and soluble in a 5 per cent salt solution is identified with mono-cal- 
cium paracaseinate. 

284 - Tim Amoimt of Bone in Animals for the Slaughterhouse, - tridor fa 

VHy^Uheisla Vmnde d du IM, Year 8, No. i, pp. 18-32. Paiis, Jaauary 10, 1914. 

The proportion of bone (that is the ratio of the weight of the bones to 
the total weight of flesh add bones) in animals taken to the slaughterhouses 
is very variable ; the weight of bone reaches and sometimes exceeds bhe-; 
third of the total weight of the animal. In full-grown cattle, which have 
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been most studied from this point of view, the percentage of bone varies 
witb tbe breed. 

Tbe writer has made investigations on calves and sheep in order to 
ascertain w^hether there was any connection between the weight of bone 
and the age, quality and w^eight of the animals. 

I. Influence of age, — An examination of the carcases of nine calves 
which had been seized in the Paris market because too 3^oung, showed 
that the percentages of bone varied from 29.6 to 33.4, while in other some- 
what older calves the lowest proportions found were 20. 6 and 21.9 percent, 
or a difierence between the extreme cases of 12.8 per cent. 

With sheep, a first series of observations bore on 12 animals which 
had been seized for their cachexy and leanness. The extreme percentages 
of bone were 30.4 and 26.9, the average for six lambs and a young ewe 
being 34.2 and that for five older sheep 29.6 In a second series of obser- 
vations on animals of good quality, one lamb was found which 3delded 
24.25 per cent, of bone, whilst two older ewes and one ram gave respect- 
ively 15.2, 16.7, and 18.4 per cent., or an average of 16.75 per cent. . 

In calves and sheep it thus appears that the proportion of bone is 
higher in the 3^ounger animals. 

II. Influence of quality. • — As for calves, various weighings have 
given the following results : 


Percentages 



Extremes 

Average 

9 young calves of very poor quality 

29.1 r- 

- 33-4 

31.8 

3 calve.s of poor quality 

26.8 — 

- 29.6 

28.25 

3 » of 2ud and 3rd. quality 

24.3 — 

- 2?.7 

26.1 

3 » ist class quality ........... 

20.6 — 

“ 26.2 

22.9 

In mutton the proportions of bone were; 






Percentages 


Extremes 

Average 

6 lean and cachetic lambs 

30.4 — 

36.1 

33^9 

6 » » » wethers and ewes ...... 

26.9 — 

36.4 

30.75 

I lamb, and quality 



24.25 

4 wethers or ewes, ist quality 

15.2 — 

22.3 

18.15 


It thus appears that in calves and sheep the quantity of bone varies 
inversely with the quality of the animals. 

HI, Influence of the weight of the animak. — The weights recorded 
in the preceding experiments afiord information as to the connection 
between the quantity of bone and the total weight of the animals. The 
calves yielded the following results. 


6 calves weighing less tiiaii 44 lbs. 
3 n » from 44 to 60 lbs, 
6 » » » 66 to 132 ». 

» » upwards of 132 lbs. - « 


Percentages 


30.6 — 33.4 

29.6 — 32,2 
24.3 — Z9,6 

20.6 — ^21.9 


Aveiage 

32-5 

30.5 

22.9 
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Esaminations of legs of beef have shown that the decrease of the per- 
centage of bone continues sensibly with the increase of the weight of the 
animal. 

With wethers the following figures were obtained : 


9 animals weighing less than 22 lbs, . - . . . . 

5 •} between 22 and 44 ibs. . . 

3 upwards of 44 lbs., 

The results obtained appear constant Vvith calves, grown up cattle, 
and sheep, and mo^y be summarized as follows: the proportion of bone to the 
total weight of the animal varies inversely with the age, the quality and 
the weight. 


Percentages 

nztxemes Average 

24‘3 — 36.1 31.7 

22.3 — 36.4 29-S 

15.2 — 18.4 16 75 
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GENERAL INFORMATION. 

aSj - Diseases and Pests L^slation in Ceylon. — pbtch, t. in Dcparimtu of lEGJsiAHve 

A^idture, Ceylon, Bulletin No. .6, pp. 79-93. Colombo^ X913. and ADMEnL-* 

At the present time there are in Ceylon two Ordinances dealing with straxive 

local plant diseases and preventing the introdnction of others. It was not measures. 

until 1901 that some simple form of legislation was considered necessary to 
regulate the importation of plants and seeds. Before then these was no law 
dealing with plant diseases, while other tropical jcolonies were taking mea- 
sures against the cofiee leaf disease in Ceylon. Since then progress has 
been rapid, and Ceylon has outrun other tropical countries in adopting a 
general Ordinance to provide against diseases occurring in the colony. 

The writer gives the full text of the legislative provisions concerning 
plant diseases as outlined in Ordinance No. 5. of 1901 entitled “ An Ordi- 
nance to make provision for preventing the introduction and spread 
of Insect or Fungous Pests or Plant. Diseases known as The 
Insect Pest and Quarantine Ordinance Next follow the various regula- 
tions in connection with the said Ordinance extending over the period 1901- 
1912 to prevent the introduction into Ceylon of fungus diseases and animal 
pests from other regions and for the institution of a Fumigating Station, 

As a result of the regulations already in force, the importation of cacao 
plants from the Dutch East Indies and pepper from India is absolutely pro- 
hibited, All plants, bulbs, etc., except those imported for local consumption, 
oranges and other citrus fruits and cotton seeds, are subjected to fumiga- 
tion by means of hydrocyanic a cid, unless certified as having been previously 
subjected to such treatment. Tea seeds are disinfected by means of forma- 
lin vapour. During 1912, II4<S cases of oranges and lemons, 4977 cases 
of tea seeds and 565 consignments of bulbs, plants^ etc., were fumigated. 

Internal Legislation was contemplated in “ Ordinance No. 6 of 1907 
|mown as The Plant Pests Ordinance of 1907 of which the whole text 
is ^yen, representing the result of discustior^ held by those affected during 
yarious years. The Ordipahc^ ” is accompanied by certain Proclamations 
i^ed at various imes during 1907 to X913 describing the methods of control!- 
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ing ftmgtis diseases and insect pests. Since these Proclamations have not 
been repealed, power has been given to the Plant Pests Board, set up in each 
district by the Ordinance of 19CJ7 ” to take steps for the control of coconut 
beetles, in particular Rhynchophorus signaticolUs (the red coconut beetle) 
and Oryctes rhinoceros (the black coconut beetle) against the stem-bleed- 
ing disease of the coconut [Thielamopsis ethaceticus), against the shot^ 
hole borer {Xyleborus fornicatns) and Hevea canker (Phyiophthora Faberi), 


286 — List of Proeiaimed Noxious Weeds in Tasmania. 

of Tasmania, Vol. XXI, No. ii, p. 437. Hobart, 1913. 

— The AgficuUufal Gazette 

i ! 

Botajoical name | Local name 

When proclaimed 


Cnicus aroensis Hoffm. 

Californian thistle 

29 Oct. 1883 

Kmihium spinosum L. (i) j 

Bathurst burr 

20 Dec. 1887 

Lepidium Draba L. . 1 

White weed 

29 Oct, 1908 

Cryptosiemma caiendulaceum Br. , . 1 

Cape weed 

31 Aug. 1909 

’ i 


17 Nov. 1909 

1 

1 

' 

20 Dec. 1910 

i 

• 

II May 1911 

Afctium Lappa L* ••••••>• ! 

Great burdock 

I July 1910 

3) minus Bernh 

Lesser burdock 


Asphodelus fistulosus L* ..... 

Wild onion 

29 Sept. 1910 

Brassica Sinapisirum Boiss >; 

Charlock ; 

20 Dec, 1910 * 

Conium maculaium L i 

Hemlock 1 

3 Feb. 1911 

Echium vulgare L- j 

Viper’s bugloss 

4 March 1912 

Dipsacus sylvestris Mill, (s) i 

Teazel 

21 March 19^12 

A fdhmis Coiuia L* (s) i 

Stinking mayweed 

27 March 1913* 

Carduus pycmcephalus Jaoq. {4). . . j 

j 

Slender or shore thistle 

14 Oct. 1913* 

Proclaimed cmly in certain municipalities. 

■ ' ; “H) 

,;r 

2S7 " Carduus pycnocephaius a Proelaimed Weed in Tasmania. — biack, r. 


A. in The Agrimltural Gazette of Tasmania, Vol, XXJ, No. n, pp. 430-435, figs. 
Hobart, 1913. 


As the outcome of a strong recommendation made by the Clarence Bcwd’ 
of Agriculture to the local Council, the slender thistle (Carduus fyc- 
nocephalm) was proclaimed a noxious weed under Section 6 of the Bocal 
Government Act, 1906. 

This species has been found in many parts of Tasmania, particularly 
near the coast or even growing on the beach, whence the name of " 

(ij ^ also No. 1403, 1913, — (2) See No. 1363* Sept. — (3) See 

Ho. 10^, JS; Sept. 1913. — (4) See below. No. 287. {Ed^. 
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thistle ” sometimes given to it. If left undisturbed it will grow with great 
rapidit}^ and spreads very quickly owing to the various ways by which its 
seed is dispersed. Repeated observations show that cattle only eat it 
accidentally mixed with other fodder, or in times of shortage. 

In consequence of the law” it is incumbent upon the municipality of 
Clarence to take action for its eradication. Section 3 of '' The Califorman 
Thistle Act, 1883 ” (47 Viet, No. 17}, as read with. Subsection XII of Sec- 
tion 130 of The Local Government Act, 1906 '' provides : — “ If any oc- 
cupier of land within (the Municipality of Clarence) upon which land (Slender 
Thistle) shall be growing at any time shall not efiectually cut down all such 
(Slender Thistle), so as to prevent the same from blossoming, every such 
occupier shall be liable to a penalty not exceeding Twenty Pounds 

Section 3 of “ The Californian Thistle Act Amendment Act, 1887 ” 
(51 Viet., No. 29), as read with Subsection XII of Section 130 of “ The Local 
Government Act, 1906 forbids the removal or sale of hay, straw, grass seed 
or any kind of grain containing seeds of blender thistle. 

Finally The Federal Quarantine Act ” prohibits the importation of 
the plant or its seeds from any part of the world into the Commonwealth of 
Australia under a severe penalty. 


DISEASES NOT DUE TO PARASITES x\ND OF UNKNOWN ORIGIN. 
288 - On ** Kroepoek ” of Tobacco in Eamerun. — Ludwigs, karl in BeHcUe der 

deuischen botanischen Gesellschaft, Vol. XXXX, Part 9,‘pp. 536-543, jSgs. 1-3. Ber- 
lin, 1913* 

In the spring of 1913, a tobacco disease which had already appeared 
in the previous spring, and was known to tobacco cultivators under the name 
of Kxauselkrankheit ” (leaf curl), was very prevalent in Njombe. From 
observations made on the spot, the writer ascertained that the disease 
in question , was not the true Elrauselkrankheit ”, but Kroepoek ”, 
which at first sight appears very similar to the former afiection ; according 
to Peters it occurs iu Java, and more rarely in Sumatra, w^hile it is pro- 
bably present in Ceylon. The cause of this disease, together with the 
means of its control, have so far not been discovered. 

Already on the young plants the central leaves are seen to develop ab- 
normally, since instead of assuming a vertical position as in healthy plants, 
they curve partially, rotating horizontally. The upper surface of the 
leaf has a wrinkled appearance, while the nerves on the lower surface are 
especially marked and show on their margins excrescences of dark green 
tissue. The leaves no longer develop normally in length, but give the impres- 
sion of being contracted into themselves ; further, they are not straight, but 
bent, and subsequently the interposed foliar tissue forms protuberances which 
are directed upwards; In the older leaves, the excrescences have the ap- 
pearance of leafiike appendices, having an anatomical structure diSer- 
ing from that found in the normal organ. The size and shape of; thesfei oiit- 
^owths vary, but they are always connected with the princip^d nerves, 
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or with the more marked secondary ones. The development in length 
of the whole plant is arrested, infected individuals only attaining to about 
one third of their normal height, while their leaves are valueless to the 
grower. 

Microscopic investigations have not revealed the presence of any bac- 
teria, fungi or insects. Various experiments were also made with potassic 
manures ; these, howwer, gave no results. The soil upon which the tobacco 
plantations have been made consists of decomposed basalt and is very fertile. 
The alternation of good with bad crops (from the autumn of 1911 in which 
the first sowings w^ere made, until the spring of 1913), according to whether 
the tobacco was planted after the rains, or at the close of the dry season, 
an alternation which was proved to occur not only at Njombe, where there 
are the oldest and largest tobacco plantations, but also at Mbanga and 
Ebunje (Ebinse), strengthened the writer’s belief that the degree of humidity 
of the soil exercises an influence upon the appearance of “ Kroepoek ”, 
in so far that it is a physiological disease depending on disturbance in the 
nutrition of the plant. These disturbances, in the opinion of the writer, 
are connected with the peculiar structure of the soil. The subsoil of the 
plantations attacked by the disease consists of masses of rock of varying 
size covered by a stratum of fine volcanic ashes, which at Penja attains a 
depth of about 20 m. (66 ft.) These ashes, although in themselves very fer- 
tile, possess the disadvantage of b^g permeable to water to an extraor- 
dmar3’' degree. The sources of all the streams in the district ate situated 
at great depths, and occur at the spots where the masses of rock crop out. 
It is impossible to dig a well in the plantations on account of the rocky 
subsoil. 

This peculiar structure of the ground prevents deeply seated water 
from reaching the surface by capillarity ; to this must be added the method 
by which the soil is prepared previous to the planting of the tobacco. All 
the district is covered by a thick virgin forest w^Mch assures to the k>il 
a certain amount of moisture. In order to make a tobacco plantation, it 
is necessary to fell the virgin forest and completely clear the ground by 
working it repeatedly. It is easy to understand that the soil loses the greater 
part of its moisture during these operations, especially in the dry season, 
and dry soil, as is well known, only acquires moisture with great dfficulty. 
Such are the conditions under which the tobacco plantations occur. After 
the first felling of the forest, which usually took place townrds the close of 
the dry season, the soil still held sufficient moisture ; the atmospheric pre- 
cipitations of the rainy season followred, and a good crop resulted. After- 
wards, the soil was exposed to the sun, the water evaporated without being 
replaced and the plants consequently became diseased. 

Aiocording to the writer, the appearance of the disease may be explained 
as follows. The tobacco plants are first grown in seed plots, whence they 
are later transplanted to the field. In order to facilitate their taking root, 
they are generally watered, so that they may continue growring and attain 
a certaih hei^. After this, the watering is suspended, and the plants are 
deft to themselves. In tins condition they form organic substances in 
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their leaves, through assimilatiou, but they no longer receive mineral sub- 
stances from the ground, as the necessary water is lacking. Consequently, 
the water-conducting vessels do not develop normally, the leaves become 
shrivelled, and the excess organic substances are used in the formation of 
the excrescences and the appendices which are observed on the leaves. 

It is noteworthy that, at least according to the researches hitherto 
made, the plant which has once become diseased never regains its normal 
development, even if subsequently supplied with water. 

The observations made exclude the possibility of affected plantations 
yielding any crop the same season. 

In 1913, the writer advised for the control of the disease, the covering 
of the soil, after clearing it, with about 18 inches of cut grass ; this decom- 
poses forming humus, and thus preserves the moisture for a long time. 
The results of these experiments are awaited with interest. In any case 
it would be foolish to abandon tobacco growing, even if a bad harvest is 
obtained after a moderately wet rainy season, such as was experienced 
in 1913. 

In the Esosung plantations, on the other hand, the soil is also volcanic, 
but as it contains clay it retains w^ater better. Further, the humidity 
of the air its such that the soil cannot possibly dry up. In this district, the 
disease has not made is appearance, and it is possible to plant two tobacco 
crops in the year. 

The writer states, in conclusion, that “ Kroepoek ” does not only at- 
tack tobacco, for he has met with it to a considerable extent also upon plants 
of makabo ” {Colocasia aniiquonm) growing upon dry soil near the vil- 
lage of Turn. Doubtless the disease could also be recorded as attacking 
other plants. 

289 - On the Pathologieai Signifleanee of Endoeellular Fibres In the Tissues 

of the Vine (I)- — Mameli, EvAin AUi ddVIstiUito bofanico deW Univcrsiid di PaviHf 
Series II, Vol. XVI, pp. 41-45. Milan, 1913. 

According to w^hat is reported in this second note on the subject 
(the full results of the complete investigations will be published later} 
the search for endoeellular fibres in the healthy tissues of numerous species 
of “ perfectly healthy*' dicotyledons has given the writer positive results. 

Further, more or less numerous endoeellular fibres have been found 
in the tissues of healthy vines which have been! cultivated under the 
most diverse climatic conditions, from a mountain 650 metres (2170 ft.) 
above sea-level down to a hot-house. 

Contrary to the opinion of Petri, it seems evident, according to the wri- 
ter, that no correlation exists between the presence of endoeellular fibres 
and any pathological condition of the plant containing them, nor is there any 
connection between this phenomenon and falls of temperature. 


(i) See No. 1207, JB. Oct. 1913; No. 1394* B, Dec. 1913. 
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BACTERIAL AND FUNGOID DISEASES. 

290 - The Hereditary Transmission of Rust in Hoilyhoek (Althaea rosea). 

Blaringhem, D. in Cmptes-Rendus hebdomadaifes des Stances de VAcadimie des Sciences, 
Vol. 157, No. 26, pp. 1536-1538. Paris, December 29, 1913. 

Seeds of Althaea rosea sterilised externally and grown in sterile tubes 
containing Knop’s solution (either liquid or solidified by Japanese isinglass) 
gave rise to plants quite free from pustules of hollyhock rust {Piiccinia 
Malvacearum). The addition of 5 per cent, of glucose to the nutritive so- 
lution caused the appearance of pustules oil the cotyledons several days 
before they withered ofi. An addition of 3 per cent, of saccharose gave more 
vigorous plants, and the pustules appeared on the first leaf when it was 
drying ofi. The supply of glucose and saccharose was arranged so that the 
plants were in a medium physiologically poor in water (Schimper). The 
writer coasiders that the above results can only be attained when the illu- 
mination is as intense as the walls of the vessel will permit. 

291 - The Fungi eausing Straw Blight of Wheat in France. (i}--prunex, A.m 

Compies-Rendus kebdomadaires des Siances de ^Acadimie des Sciences, 1913, cad Half- 
year, Vol. 157, No. 22, pp. 1079-1081. Paris, 1913. 

Straw blight in France has so far only been considered in rela- 
tion to wheat ; it has been regarded by Prillieux and Delacroix as chiefly 
due to Ophiobolus graminis Sacc., although Mangin and Froh consi- 
der the pathogenic agent to be almost exclusively Leptosphaerid herpotricih 
aides De Not. In Central Europe, and more especially in German^', it ap- 
pears that 0 . herpotrichus (Fries) Sacc. is chiefly responsible for straw blight 
in wheat and barley, while I. Impotrichoiies produces straw blight in rye. 

The presence in France of 0. herpotrichus has not been recorded by the 
observers of straw blight, with the exception of Delacroix who men- 
tions it incidentally, and the part played by this species in the develop- 
ment of the disease in that country has not been investigated. Neverthe- 
less, 0. herpotrichus was almost the only species observed by the writer in 
the district of Toulouse in 1912-1913. In particular, this fungus caused 
much damage at Saint- Jory and at Ondes (Haute-Garonne). The writer also 
almost inveriably found it alone on diseased wheat straw from Cause (Tath- 
et-Garonne) and Castillonnes (Lot-et-Oaronne), He is of opinion that 0 . 
herpotrichus is also present in . other grain-growing districts of France, 
and in fact, it was recorded in Poitou and from various places in Cha- 
rente Inferieure in 1856 and 1884 respectively, throughout the Vosges in 
1845, and frequently near Paris (at Versailles and Fontainebleau) in 1863. 

in the season of 1912-13 0 . graminis took the place of 0 . herpoirkims 
k the neighbourhood of Queyssac pordogne). In all the above-mentioned 
plac^ L. k^tp^fkhoides has rarely made its appearance. Mangin, and sub- 
sequently Fron, have, however, found this species abundant elsewherel 


(i) See also No. 77 , Jan. 1914. 


lEdl 
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Wheat straw blight in France is there fore usually due to one of the three 
following species : 0. graminis, 0. herpotrichus, L. herpotrichoides. It would 
be premature to state the relative importance of these three fungi as 
pathogenic agents. Further, there is no proof that the species w^hich pre- 
dominates in a district at any given moment v ill always predominate 
there. 

Hence it results that the name of “ pietin is in fact given to three 
difierent diseases, and this confusion in nomenclature gives rise to serious 
difficulty, since it causes the confusion of facts. The three straw blights pos- 
sess as their common characteristic the habit of invading the base of the 
haulms, but the study of their life-history is too little advanced for it to 
be possible to determine with any certainty the points in which they difier 
from one another. 

It has already been observed that their organs of reproduction are not 
formed at the same time, and that the different species have a preference 
for wheat, rye or barley respectively. The writer adds that oats, which, 
according to Me Alpine and Robinson, are immune to 0. graminis, have in 
theneighbourhood of Ondes been very severely attacked by 0. herpotrichus. 
Without doubt, these are not the only differences ; they are, how'ever, 
sufficient to show that each straw blight should be studied independently 
of the others. 


INSECT PESTS. 

292 — The Insect Fauna of the Soil. — Cameron, AtPREO E. in The JoumU ofEco^ 
mmc Biology, Vol. 8, No. 3, pp. 159-204, plates I-II, figs. A-C. I^ondon, September 
29 ; 1913. 

‘ The writer has made a thorough investigation of the insects inhabit- . 
ing the soil of a grass field attached to the Economic Zoology laboratory of 
the University of Manchester. The surface soil is much mixed, but is 
ever3ni7here underlain by stiff clay. Much of the area was dug over to 
a depth of i to 2 feet, and carefully sifted. 

The herbage of the field was composed of a number of grasses and weeds, 
l^arvae of insects found feeding on the roots of the useful grasses and 
Eeguminosae were as follows: 

Daciylis ghnurda: Hepialus kumuU, Leucania comma. 

Fesiuea durimetda and F. elatior: Dolerus go^mger, D. haemaiodis, D. pi- 
cipes. 

Poa amm and P. praiemis: Cecidomyidae, Mycetophilidae, Tipulidae 
(prevalent Diermomyia chorea, Trkhocera hiemalis, Pachyrfhim 
imperials, Tipda oleracea), Bibionidae (especially DUophm fe- 
brUk; also Bibio hortulams, B. lanigef and B. johamis) ; Musdd 
Diptera {Onesia sepulcrdis, PoUenia fidk, Hyetodesia irmm, 
£f. pnpuU) ; Elatendae ; Otiorrhynchm picipes, 0. sulcaim, B&iryr 
mtm oUmrm; various species of Noctuidae {Triphamd^ Kyh- 
phasia, Hadem, Hydroecia). 


GENERALIXIES. 
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PMeum pratense : Afamea gemina. 

TrifoUum pratense and jT. dubium: Agrotis corticea. 

Those on roots of weeds were chiefly Noctuids {Leucania, Apamea, 
Triphaena, Agrotis, Xilophasia, Mamestra). 

In breeding the various insects found in the soil, a number of para- 
sites were reared ; the following are from new hosts : Homocidus dimidia- 
tus Schr. and H, tarsadorius Panz. (Ichneumonidae, Tryphoninae) from pu- 
pae of Platychirus albimanus F. (the host being useful in the larval state 
in destroying Pterocallis tiliae, the aphis of lime trees) ; Phaeogenes sp. 
(Ichneumonidae, Ichneumoninae) from pupae ox Chrysopa vulgaris li. 
(also useful in destroying lime aphis). 

In the second part of his article the writer mentions that to most soil 
insects day is unfavourable, as it hinders their movements ; this is parti- 
cularly the case with active larvae like those of the predaceous Carabidae 
and Staphylinidae, while wirewonns and leather-jackets seem to thrive in 
heavy days. The question of aeration is of importance in this connection: 
most insects remain near the surface(out of the 140 species found in the 
field hardly 20 occurred at depths bdow6 inches), but the larvae of Hepialm 
humuli burrow down as deep as 18 inches to pupate. 

Stagnant water destroys the majority of insects ; an exception 
is provided by the larvae of Agriotes lineatus (wireworm) , which in the wri- 
ter's experiments were alive after immersion in water for six days, though 
nearly all were dead after eight da3rs. 

Many insects burrow deep into the soil during cold weather ; but others 
remain dormant near the surface ; larvae of Triphaena pronuba and Agrotis 
segeUim and of certain Musdds found in frozen soil recovered indoors and 
eventually completed their metamorphoses. 

The article is accompanied by a bibliograph}- referring to a large num- 
ber of works. 


293 - A List of Uganda Cimidae and their Food-Plants^-- c. 

BuUdin of Entomological Research, Vol. IV, Parts.pp. 247-249. r^ondonj i^oveinber igr 3. 

The climate and the luxuriant vegetation of Uganda render it a par- 
ticularly favourable country for the development of insect life. Insect 
growth and multiplication are therefore continuous throughout the year. 
This is especially true with regard to the Cocddae. 

Many of the forty-nine species enumerated by the writer have been 
found upon cultivated plants : 


Icm^ya sp. 

I. 

/. se^Mkfum Westw. 

Dadiyi0pifis sp. nov. 

D, {Psendooiecm) citfi Ri&so. 

TmhmMa decmelh Masli. 

T. Imgis^ma 'Kewst. ^ 

Puttdnaria sp* nm.. 

R fmiksom 'Sfttmt. (Par^Ussed by Tetrastit- 
chus gamdeyi Crawl. J. 


Oraage. 

Crotoos. 

Monodora myyistica and Eranthemum bicobr. 
Unknown siimb. 

Coffee, orange and lemon and an nnknowa 
slirab. 

Anona muricata. 

Bark-doth tree (Ficus Sycomorus), 

Tecofm Stans. 

Cotton. 
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P. psidii Mask. 


Csroplastes sp. 

Ceropkstes sp. nov. (two)» 
C. africams Green. 

C. ceriferus And. 


C, coniformis Newst. 

C: destfiictor Newst, 

C. ficus Newst. 

C. $aUedus Newst. 

C. quadfilineatus Newst. 

C, siugularis Newst. 

C. ugandae Newst. 

C. Newst. 

Inglisia conchiformh Newst. (parasisized by 
Eubkmm scitula Ramb.). 

CcropUstodes gowdeyi Newst. 

Lemnivm africamm Newst,. 
jL. ekmga$um Sign. 

L, (Mukcaniutn) fiJammtosum Newst. 

L. {Eukcmium) somereni Newst. 

L. (Coccus) hesperidum !<• 

L, nigrum Nietner. 

Ir. (Saissdia) oleae Bern. 

£. temivalvatum Newst. 

L, viride Green (preyed on by Chilocoms 
discoideus and C. punctata) . 

Stictococcus dimorphus Newst. (parasitized 
by EubUmma cosHmacuJa Saabn.}. 

S. gowdeyi Newst. 

Chionaspis cassias 
C, dcntihbis Newst. 

C, substfiata Newst. 

Diaspis (Aulacaspis) chionaspis Oxten. 

D. fsgularis Newst. 

Aspidioius cyanophyUi Sign. 

A, cydmiac Comst. 

X Newst. 

An irmspayms Green. 

An tnbbiformis Green, 

Lepidosaphes bschU Newm. (dirkola Pack). 
IscJmaspis filifcmis Dougl. 

Gyrmaspis africam Newst. 


Coffee, Funtumia elasticat guava, tea, AUer- 
mnthera versicolor and Markhamia pla- 
tycalyx. 

Guava. 

Bark-cloth tree. 

Acacia sp. and Cajanus indicus. 

Aniignon Uptopus, orange, coffee, Funtumia 
laiifoUaj tea, canna, croton, Agave, Hi- 
biscus and bark-cloth tree. 

Ficus sp. 

Guava. 

Bark-dpth tree. 

Coffee and bark-doth tree. 

Anona muriccda and Nsambyia {Marhka-' 
mia platycalyx). 

Guava. 

Acacia sp. and Anom muricaia, 

Baikea emimi, coffee and guava. 

Anona muricaia and Harrogania madagas- 
cariensis. 

Bark-cloth tree. 

Coffee. 

Albizsia sp. and Cajanus indicus. 

Unknown forest shrub. 

Mulberry, Tecoma sians, and Markkamia 
platycdlyx. 

Orange. 

Ficus sp. and Anona muricaia. 

Chhfophora exceka. 

Elephant grass and lemon grass. 

Coffee and guava. 

Cajanus indicus, cacao, Cfo^ott UgUum, A- 
nom muricaia, Markkamia platycalyx and 
mulberry. 

Harrogania mdagascariensis and coffee. 
Cassia fhribunda. 

Palms and Sapitm mannianum. 

Palms, 

Sapium rnamianum and Cassia fhribunda. 
Chloropkora excelsa. 

Guava, palms. 

Guava. 

Anona muricaia. 

Tea. 

Oleander. 

Orange, lemon. • 

Palms and bamboo. 

Unknown forest shrub. 


2^4-- Biaretu$ (Apbi(Has) obsoletas n. a Braeonid P^rasitie aphn Ike 
Aphides Braebyeolm noxias and Toxoptera gramiaam, injnrieus 

to Cereals in Hnssi^. — Euroiumov, N. in Remc Russe d'Entomologu, 1913 , VolXin, 
No. I, pp. 23 - 26 , 1 fig. St Petersburg, 1913 . 

A systematic description of tHs new Braeonid (Hymenoptera), wMch 
has been studied at tie Experimental Station of Poltava and is regarded by 
tlie writer as an important parasite of Brachycolus noxius Mordwilko and 
of Toxopiera gmmimm Rondani. 


m 
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In Europe D. obsoletm takes the place of the x\merican parasite of 
Toxoptera, LysipMehus tritici Ash. ; it is near Aphidius dami Marshall, 
from which it differs in certain morphological characters. Most probably, 
the parasite in question is a species confined to Southern Europe. 

295 - Inseete and jKEites Injurious to Cultivated Plants in France. — noel, paue, 

in Bulletin trimestrid du Laboratoire d*Entm>olo§ie Agricole de la Seine InjirimUf First 
Quarter 1914 (Janiiary-February-March), pp. 3-ri. Rouen, 1914. 

About 286 species of plants are cultivated in France ; amongst these 
may be enumerated 16 kinds of fruit trees, 28 horticultural plants, 31 fo- 
rage and cereal plants, 14 forest trees, 32 ornamental trees and shrubs, 
84 ornamental plants and 91 medicinal plants. Each of these species has 
several enemies amongst insects and mites ; the number of these enemies 
amounts to 1078 for oak, while for 25 other plants it reaches over a hundred. 

The writer, who has studied agricultural entomology for forty years, 
has drawn up from the results of his own observations, and from data given 
in various works which have appeared in France from i860 until the pre- 
sent day, some statistical tables for each of the seven categories of plants 
mentioned above. These show that the 286 kinds of plants which are culti- 
vated in that country are attacked by as many as 12008 insects (Coleop- 
tera, Orthoptexa, Hemiptera, Keuroptera, Hymenoptera. Eepidoptera, Dip- 
tera) and mites, the numbers being divided as follows : 


No. 

of isjttnous insects 
or xoites. 

16 fruit trees . 1 071 

28 horticultural plants 704 

31 forage and cereal plants 988 

14 forest trees 4 637 

32 ornamental shrubs and trees 1 109 

84 ornamental plants 1 029 

81 medicinal plants i 870 

Total 286 cultivated plants. 12008 


296 - The Ule-Histoi; ol Aphis eaoaymi, Injurions to Sng« Beets (ij. — 

GatmonTjE. in Comptes-Rmdus hebdmadaires des Siances dt VAcadSmie de$ Sciences, 
1913, and Half-year, Vol. 157, No. 22, pp. 1092-1094. Paris, 1913. 

The writer, having found Aphis emnymi to be very abundant on the 
beets growing in the neighbourhood of Montargis (Eoiret, France), set him- 
self the task in 19x2 and 1913 of verifying the results of the investigations 
made m Russia in 1909 by Mordwilko, and determining whether this aphis 
passes the winter only in the egg condition, and ^lely upon Emnymus 
mropcms and Viburnum Opfdm, or whether it possesses some other method 
of Mbemating. 

In the Orleans public gardens the writer observed in 1912 and 1913 
that A, eumpni was often very abundant on Euonymus japonicus. 

See also No/ 395> B. July 1913. (W. 
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In order to protect the beets, it would therefore not be sufficient, as has 
been maintained, to destroy E. ewopaeus and V. Opulus, but it would be 
necessary also to sacrifice E. japondcus, which is a very common shrub in 
public parks and gardens. 

Further, according to the writer, this measure would not be all that 
is required, for at the end of October 1913, he observed beets still attacked 
by the aphis at St. Germain des Pres (Loiret). On the lower surface of the 
leaves v/ere found wingless and winged parthenogenetic individuals, as well 
as sexual ones. The writer was able to collect a certain number of paired in- 
sects and oviparous females in the act of depositing their eggs at the base 
of the stems of the beets. When the latter are harvested the neck is left 
almost entire, or the leaves are stripped off, if they are used as forage ; then 
the beets are stored in silos or cellars. The eggs can thus remain upon the 
neck, and hatch out in the silos or cellars ; the aphids then find their way 
out through the ventilatiug apertures, spread in spring to Rumex, Cheno- 
podium or other wild plants, and tht^ form centres of infection. If these 
beets are used for seed, the insects can easily found a new colony upon the 
plant on which they were hatched. On the other hand, young beets which 
are too small to be taken are often left in the ground ; these resist mild 
winters, and if they contain eggs, can easily in the spring become centres 
of infection. 

297 - Aieurodes vaporiarum, a Parasite of Azalea indiea In Belginm 

— Van Hove in Revue de VHofticuUure Beige et Etrangire^ Vol. XXXEK (Vol. IX, 
4tli No. 24, pp. 392-393. Ghent, 1913. 

This insect, which is well known to Belgian azalea growers under the 
name of mouche blanche was very abundant in the autumn of 1913. Ac- 
cording to the writer, it is necessary to have recourse to every method of 
destroying this pest, if the prohibition of the export of Azalea Mica is 
to be avoided. 

After having given some information regarding the life-history and 
habits of this parasite, and of the damage caused by it, the writer enumer- 
rates the preventive and curative measures to be adopted : 

i) Funngation with tobacco in the greenhouse; .^s) spreading naphthalene 
upon heated plates in the greenhouse ; 3) watering of azaleas planted 
out in the open with a mixture of soft soap, naphthalene, petroleum and to- 
Imcco juice ; 4) immersing the plants in a bath of lime water and insecti- 
cide ; 3) immersing the plants in a solution of soft soap and insecticide in 
the following proportions : 18 oz. soft soap, 34 insecticide powder, and 
3 % gallons of water ; 6) the specialities recommended by the trade may be 
taken into serious consideration. 


AeprEDO Ruggeri, gerenie fesponsabile. 
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ORIGINAL ARTICLES 


Present State of Plant Breeding in Denmark 

by 

H. A. B. Vestergaard, 

Superintendent of Experiments^ Abed, pr. SoUested. 


The improvemeEt of agricultural plants in Denmark is a recent depar- 
ture. In reality it is only at the beginning of this century that real progress 
in this direction has been made and a definite plan has been foEowed, Be- 
fore this time the only reaUy successful work was that cariiedj out by Erharb 
Freberiksen, who, under the influence of the work and progress achieved 
in Germany, introduced similar operations into this country. Erederik^h 
employed also the methods adopted by the best German breeders of 
that period : Beseler, Bestehorn, and Rhnpau. 

The best known varieties that he bred were the following : 

Forage sugar beets, a cross between sugar beets and mangolds ; hybrid 
barleys, crosses between Imperial {erectum) and Chevalier {muitans), mA 
Nmmal Squarehead wheat. The latter was produced by ear selection 
from the older Scotch Squarehead introduced in 1874, which, in the course of 
years, inclined to degenerate. The method adopted was the one usual 
in other countries : Ear selection of the best types and breeding mixtures 
of the same. At present the above varieties are not much grown. The 
Kdrmal Squarehead attained considerable importance, not only in Den- 
mark but also in Sweden and Germany, where it served as a basis for the 
, further work of improvement undertaken by Strube and Heine. 

In considering present work and its results, it appears advisable to take 
each group of plants by itself. 

: \ Root crops. — Without considering sugar beets, which have not been 
: subj^ted to improvemmt in Denmark, and the seeds of which are not pro^ 
^ ducid in the country, the various kinds of mangolds have been the subject 
■ of energetic efforts at improvement by the many private seedsmen, of the 
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Among mangolds, the Banes mangolds, of French origin, have been 
most successfully improved as to nnifonnity, yield and production of dry 
matter. The method adopted, which, with the exception of slight modifica- 
tions according to the species, is the same for all root crops, may be 
briefly described as follows : 

The selection of the seed mangolds is made from the common stock* 
The finest mangolds are selected in large numbers and, with the object 
of provisional selection, often submitted to a direct test as to specific gra- 
vity, using a solution of salt of suitable strength. The heaviest mangolds 
are selected and with each of them the specific gravity of the juice is deter- 
mined by means of an areometer. Some of the best breeders proceed further 
to the direct determination of the dry matter of the individual mangolds 
in samples bored out of the roots, and then set aside separately the most 
promising specimens. These are then enclosed, either singly or in pairs, 
in linen cloth bags until the flowering time is over. The seeds of the in- 
dividual mangolds are sown in one or more small plots. The process is 
repeated with the offspring of the best lines. 

Among the mangolds thus improved, those that deserve to be mentioned 
as the best are the Sludstrup, Rosted and Taaroje varieties, which have 
proved in the, course of extensive experiments instituted by the State to be 
far superior to all foreign varieties in the production of dry matter per unit 
area. Similar results have been obtained with kohlrabi, turnips and carrots. 

The exhanstive experiments carried out in the State Experiment 
Stations with the object of determining the value of the various root crops 
are placed under the management of E. Heeweg, of Copenhagen, director 
of the experiments. These experiments are of decisive importance both for 
the improvers and for the farmers, who would otherwise be seriously em-^ „ 
harassed in the choice of the variety to grow. If the experiments were 
not conducted as they are, advertisements would be the only guide, while 
these experiments provide a decisive and impartial verdict on the results 
of the work of improvement. At intervals of a few years the results ob- 
tained in the State experiments are published in the ' ■ Tidsskriftfor Eand- 
brugets Planteavl { J ournal of Agricultural Plant Breeding), which appears 
in four parts every year, and discusses all the results of the experi- 
mental work of the State in Denmark. 

Cermh, — As has been said above, but little was accomplished in this 
fidd previous to the year 1899-1900. At any rate, with the exception 
of Erhard Frederiksen^s work, the results of practical importance have 
been obtained after that date. The work then began to proceed much more 
rapidly, partly owing to the new and more promising principles of plant 
improvement. Efepecially the discovery of breeding in lines attracted more 
breeders into the field. The first results of Svalof in Sweden and the work 
of the Danish Professor Jqhai^Ksen, which proved that the type remained / 
unchanged generation after generation in the individual lines of autogar 
moim planH contributed to awaken hopes which in reality did not lead to 
^ dkappointinent. 
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Up to the 3^ear 1899-1900 almost all breeders practised mass selection, 
that is selection of promising individuals or ears followed by breeding mix- 
tures of this so-called Elite The demand for this Elite was gradually 
raised, but on the whole the practical results were not great, and often . 
even negative. Attention was continually directed too much to the 
individuals instead of to their offspring. It happened and still happens 
that the largest and apparently strongest plants by no means give the best 
of spring ; on the contrary the more modest-looking plants often pro- 
duce the best progeny. In this connexion there could be no clear un- 
derstanding so long as the importance of heredity was not d%ily recognized. 
In a mixture the more modest forms are often — literally as well as meta- 
phorically — overshadowed by the finest individuals ; the latter however, 
in pure cultures, prove often inferior to the pure cultures of the progeny 
of less handsome individuals. 

Eor a long time after the cultivation of the offspring of single indivi- 
duals had been begun, it was rather diflSicult to understand the matter fully, 
notwithstanding the fact that striking proofs could be afforded that it 
was the right method to pursue. A critical examination of those varie- 
ties which, in the course of years, had been tried and then abandoned in 
favour of more productive ones, showed that as a rule the less good look- 
ing varieties were the best. The most esteemed about 1900 were : Square- 
head wheat, Brattingborg rye, Danish (Provsti) oats and Prentice barley. 
All these varieties were, after the exhaustive experiments undertaken by 
P. Nielsen and, later, by the Malting Barley and Wheat Committee, recog- 
nised as the best for Danish conditions ; yet none of them could compete 
in appearance in the field, and on a rapid valuation of superficial conditions 
of growth, with a whole series of varieties which in reality were inferior in 
3deld and quality. In one or more points the latter failed to meet the de- 
mands which are made in this country as to resistance to cold, strength 
of haulm, resistance to diseases of various kinds and yield of grain. The 
latter propert3!^ depends upon so many factors that there are alwa3’'s but 
few varieties that possess the fortunate combination of all these privileges 
to any high degree. 

About the year 1900 the following breeders were at work (partly on the 
above-mentioned lines of individual plants and their offspring) : K. Hansen, 
Eyugby Esqperiment Station; K, Jorgensen, Eyngby ; N. P. Nielsen, 
H. A. B. Vestergaard, Naesgaard (later Abed). The three 
latter worked almost exclusively with "'pure lines'". The first results of 
these labours appeared in the years 1906-08 in a series of varieties of oats> 
barley and wheat (winter wheat). The following showed themselves, in 
numerous experiments, decidedly superior to the older varieties. Tystofte 
Prentice barley, Abed Prentice barley, Yellow-white Tystofte pats, 
Yellow Nasgaard oats, Tystofte Small wheat, Tystofte Stand-up wheat ; 
and Abed Enrge-eared wheat. The barleys are two-rowed and bent- 
eared, From six-rowed barley, Tystofte Hybrid barley has been b^^ed. 

Within the next few years ^veral varieties w appear, among others 
;Abed :Bmder barley ' 
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At I^yngby some new varieties of winter barleys have lately been pro- 
duced. In rye no novelties have been developed. The above-mentioned Brat- 
tinborg rye and the well-known German Petkus rye are generallly grown, 
and it will probably be some years before any new Danish-bred ryes appear. 

The method adopted will be briefly described. The foundation is in 
all the above cases the individual plant. In its details the method varies : 
first the variety is selected from which a line is to be bred ; this is frequently 
one of the so-called country varieties, which includes several individual 
types. We can assume that a hundred such have been chosen ; the next 
year fifty grains from each are laid, grain by grain, in furrows or holes in 
patallel lines ; the growing plants are observed and all their various proper- 
ties which can be of importance in practice are described. Each line is 
harvested by itself ; the quantities of grain and of straw are examined, ahd 
the thirty most promising lines are used for experiments plots on a small 
scale in the foUowmg year. The plots are two, each of 4 or 5 square yards 
in extent. In this year also the young plants are carefully observed in 
the field ; those with the weakest straw, as well as those inclined to di- 
sease, are eliminated. Only the eight or ten that yield the best results 
are kept for further experiments. The experiment in the third year are 
more comprehensive and are undertaken in a yr^y to ensure greater re- 
liance upon the resnlts; for three or four parallel experiments are niade on 
plots measuring 12 or 24 square yards. If ah conditions have been favour- 
able, the result of this experiment can be used for the further elimination 
of the least valuable novelties, and only two or three varieties are kept. 
The experiment is continued in the fourth year as in the third, and if no 
untoward circumstance arises according to the result of this year, in the 
fifth year the multiplication of the most productive variety on a large scale 
in the fields can be contemplated. But it seldom happens that one can 
foresee with sufficient certainty that the selected variety is really so much 
better than the best hitherto known, and in order to ascertain this, stUl a few 
more years must be devoted to experiments. For this experiment a g€k>d 
opportunity is offered by the two years which are generally required to 
bring the small quantity from the experiment plot to saleable quantities. 
In Denmark the State contributes also to the final decision of the question 
whether the new variety deserves to be put into general use or not, inasmuch 
as every variety of importance is tried in the Experiment Stations. 

There is, besides, the local travelling experimental work conducted 
by the individual agricultural organizations. The experiments are under- 
taken by farmers under its supervision, so that the varieties are 
brought under varying conditions, and in every case they are compared with 
the best varieties of the same kind known at the time. When a new va- 
riety has satisfactorily stood these tests, as a rule it soon gets the ra.pid 
diffusion that it deserveSi since the farmers are often acquainted with the 
results of the experiments before the variety is put upon the market. The 
offers of sale ate inade either by the State or by the agricultural organs, 
■i2ations.V;^ '■ 

l^^/^:'Iu;the E:^rime^^^ where many varieties, are, 
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to 8 plots are used for every variety. In local experiments with only two 
or three varieties 10 or 12 plots are used so as to ensure reliable results. 

The publication of the results of the travelling experiments is made once 
a 5^ear in the written (and verbal) reports of the Agricultural Federations 
in each of the four parts of the country : Jutland, Fiinen, Seeland and Tol- 
land-Falster. 

The reports of the State Experiment Stations appear at longer intervals, 
embracing from 4 to 8 years. The results are thus’ based on the ex- 
periments of several years. Thus the two kinds of experimental 'work com- 
plete each other, in this as in many other fields, for the solution of the 
various questions. 

The Chairman of the State Plant Breeding Committee is Professor 
T. Westermann of Copenhagen. 

Some of the recent results obtained in the State Experiment Stations 
with varieties and breeds of agricultural plants are mentioned below, as 
they present a more than local interest. 

Experiihents were made with wheats at Tystofte and Abed from 1907 
to 1912. The greatest yields were given throughout by Wilhelmina Small 
wheat. Stand-up wheat and Earge-eared wheat, which yielded from 58 to 
67 bushels per acre. The three latter are Danish varieties of recent origin ; 
ail of them, but especially the Stand-up wheat, are more resistant 
to cold than Wilhelmina. Altogether 20 varieties were tested, including 4 
from Svalof, 2 from Germany (Strube's Stockweizen No. 56 and Strube's 
Squarehead) and 2 from England (Stand-up and Original Squarehead). 
The worst yielding varieties gave, under the same conditions as the 
above-mentioned ones, 35 to 49 bushels per acre. 

With oats, experiments have been conducted during a small number 
of years at six Experiment Stations. Out of 15 varieties tested, the fol- 
jbwing yielded the best results, with 84 to 87 bushels (of 42 lbs.) per acre: 
Yellow Nasgaard, Stern, Schlanstedt and Yellow- white Tystofte. The two 
first gave the best results on both loamy and sandy soil. Among the less 
productive were the following well-known varieties : Ligowo, Goldregen and 
E^utewitz, With the exception of Schlanstedt, the first group are all of Danish 
origin. The varieties that yielded least gave 8 to 12 bushels per acre 
less than the best. 

Before the new varieties appeared, a great number of foreign varieties 
were tested, but all of them, with the exception of Schlanstedt and 
American Banner oats, yielded light crops. 

With barley both the Agricultural i^sociations and the State Stations 
have conducted experiments for a series of years. The most productive 
varieties were Tystofte Prentice, Abed Prentice and Svalof Princess. AE 
: these varieties sprang from the Prentice barley introduced in 1884, which, 
‘ hs was known later, was called Archer barley in its home (? Ireland). Of 
■ the other varieties grown,! the foEowing are to be mentioned : Svalof Han% 
: Chen, Hanna, Goldthorpe, Imperial, Juwel, Stand-well, Chevalier. None 
: pf . ' however, could compete throughout vrith puf e-bred Prentice 

ioitt defects of Prentice barley are that it ripehsi; late 
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that the strength of the straw leaves something to the desired. Of late 
years all efforts have been directed towards producing an earlier variety 
with stronger straw. 

Abed Binder barley appears, an37how, to possess these last two re- 
quisites, but has not yet been tested enough under various conditions as 
to its productiveness. The variety is therefore not yet sent out for , 
practical purposes. 

Grasses and clovers. — Work with these, as with cereals, is comparat- 
ively recent and the nature of the work is such that it takes longer to reach 
decisive results with these plants than with the annual cereals. There 
is also the circumstance that most of them are allogamous, which renders 
constancy more difficult or impossible to attain. 

The Experiment Station at Tystofte, whose Director is E. Eindharb^. 
deals especially with the improvement of these plants. A new improved 
ryegrass has been sent out this year from Tystofte. At Eyngby and Abed 
also, work is conducted on some kinds of forage plants. 

The work at T^^stofte is very extensive, especial attention being paid 
to isolating the individual forms, as well as to reliable control with the 
parent form in order to obtain the greatest possible constancy. Many 
hundreds of plants are enclosed in bags and harvested separately. The 
multiplication of elite plants is practised on a large scale. In order to 
ensure the pollination of red clover^ nests of humble bees are enclosed with 
the clover elite in large linen tents. In this direction a great deal of work 
is done, but it wiH require five or six years more before judgment can 
be pronounced on the results. 


The Cultivation of Sugar Cane in the Argentine Republic 

by ; - - 

D. E. SiMOIS, ^ 

Difeclor of the National School of A^ricuUiwe and of Stigar-mahin.^ ai Tiicumun^ Ar^entim.i 

Hisforical notice. — Among the industrial plants grown in the Argen- 
tine Republic onh^ two have acquired much importance : the vine and the : 
sugarcane. , ■ ■ 

The latter was introduced into America by the Spaniards shortly 
after the conquest, and it spread immediately into the West Indies, Cen- 
tral America, Peru, Brazil and the northern part of Argentina. The firsts 
trustworthy evidence of the cultivation of sugar cane in this country 
dates back to the beginning of the seventeenth century and refers, as it 
appears from the archives, to a j^antation which existed in the distriGt; 
of Chicligasta, province of Tucuman. However, before the Jesuits estatir/; 
lished themselves in this province in 1670 and founded a convent which 
still exists at Sules, no one had manufactured sugar in the country 
'the :canes'werfe, only. ui^d for suddng. 
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In 1767 the Jesuits were expelled from Argentina, the manufacture of 
sugar ceased and the cultivation of sugar cane was kept up only on very 
limited areas. Up to the middle of the nineteenth century all the sugar 
consumed in the Argentine Republic came from abroad. For 54 years after 
the expulsion of the J esuits, no one, as far as is known, made sugar, no doubt 
because no one was acquainted with the industrial treatment of the cane. 
In 1821 Dr. Jose Eusebio Colombres, a Tucuman priest who also played an 
important part in the political organization of the Republic, made a suc- 
cessful attempt to restart the sugar cane industr}^ At first only molas- 
ses were made. The results obtained by Dr. Colombres induced others 
to follow his example, and gradually rudimentary factories sprang up, 
at first satisf3dng the demands of the Tucuman market and later those of 
the neighbouring provinces. 

It will easily be understood that as Tucuman is upwards of 600 
miles from the nearest poi*t, the first factories were, very primitive, and 
that the sugar the^^ produced did not reach the distant coast district, 
which at that time was the most populated and almost the onty one 
shaving a civilized population that consumed sugar. In 1834, notwith- 
standing the short time that had elapsed since Dr. Colombres’ initiative, 
the local Government dared to impose a tax of one peso per arroba 
(about 2 pence per lb). A few years later 24 small factories were at work. 
In i860, 'without any other means of transporting heavy modem ma- 
chiner^" than the traditional Tucuman bullock-cart, a bold attempt at 
improvement was made, which proved economically disastrous to its ori- 
ginator, Balthasar Aguirre, but must be mentioned because it had an 
influence on the subsequent improvement of the sugar industry. 

Area under sugar cane. — The national statistics of 1911 return 
the area under sugar cane in the whole Republic at 330 770 acres, 
of which 210000 are in the province of Tucuman; it must not be 
forgotten, howewer, that Argentine statistics cannot be ver\’' exact, 
as the country is not 3^et fully organized and of enormous extent, and 
its institutions are still, in some respects, rudimentary^ , The general 
statistics to the end of 1913 are not yet published. The provincial sta- 
tistics recently comj^leted show that the province of Tucuman alone had 
on January i, 1913, 220 000 acres under sugar cane. 

As the cane plantations in the other provinces and territories extend 
very slowly, the acreage grown to canes in the whole Republic may^ be safety 
^tirnated at 3go poo acres. 

The above data on the cultivation and on the utilization of the su- 
gar cane refer almost exclusively to the province of Tucuman, which* 
as it is a very economic and social centre, is destined to keep 

for many years its present supremacy in this industry, notwithstanding 
lie existenc of other in Argentina equally and perhaps ;even 

more suitable for this crop. 

: As sugar cane is grown oyer a wide area it occupies soils of 
kinds ; they may be divided into tro groups: 
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a) I^oams, whicii contain up to goiter cent, of clay, most of it being 
very fine. In general, growing sugar cane on such soils is not possible 
without the aid of irrigation. 

b) Humous sands which have been recently cleared of forests and 
are situated on the slopes of forest-clad mountains, and where the cane 
can be grown without irrigation, as the soil is fairly moist, especially where 
it has been under cultivation for only’ a few y^ears. 

The chemical composition of most of the soils does not vary much : 
there is scarcity of lime, which rarely reaches i per cent., and an abundance 
of potash, of rvhich these soils contain from 4 to 6 per 1000 ; they have a 
normal quantity of phosphoric acid, that is upwards of i per iboo, and of 
nitrogen, also about i per 1000. 

Owing to the relatively recent introduction of this plant, to the depth 
of the arable layer and to economical reasons, the use of artificials has not. ; 
y^et become general, 

Climaie. — In the district of the pro\nnce of Tucuman in which sugar 
cane is grown, and which lies between the parallels of 26° and 28® S, the cli- ; 
mate is subtropical, but tempered by the vicinity of the high range of Aeon- 
quija on the wesr. These , mountains are at the same time the principal ; 
cause of , the rain which benefits local agriculture, rendering Tucuman a 
region of abundant moisture surrounded by completely arid belts in which 
no rain falls. 

]Meteorological observations carried on for many y^ears exist only for the 
city’ of Tucuman, to which the data here given refer. They are therefore; 
not strictly accurate for all the sugar cane area. The average rainfall of , 
the last decade w’as 965 mm. (37.98 inches); the maximum during this pe- , 
riod was 130S.3 mm. (51,51 in.), the minimum 739 mm. (ag.ogin.). Atthefoot . 
of the mountains, where most of the non-irrigated cane-fields are situated, 
the rainfall is considerably higher than the above average. The average • 
mean temperature of 43 years is 19.2S0 C. {66.70 F.), the average hdghest 
44.40 C. {1120 F.), the average lowest 3.20 C. (37.8® F.). In the last decade ? 
go temperature readings were below oo C. (320 F.) in the months of June 
to August, chiefiyHn June; and 6 readings above 400 C. (1040F.) inNovember, ; 
December and Febntary. The influence of the wind on the temperature is 
great ; south-easterly winds lower it by 1.90 C. (3.40 F.), northerly winds 
by 2.49 G, (4,30 F.); southerly winds raise the temperature by 1.80 C. (3.20F.), ;; 
while those from the west lower it by the same amount. The winds are : 
moderate ^d not frequent, and therefore do not cause lodging of the canes. ' 

Variates, — ^ The greater portion of the area is under two varieties of 
cane which were introduced many years ago : the brown variety, 

. which is the prevailing one, and the striped or Rayada, next in importance. , 
Both are considered local varieties {criollas ) , because they have acquired j 
special characters which do not allow the original variety from which they | 
axe 'derived tO''''te"recogmz€d. . ^ ' | 

For some ye^ past attention has been turned to the cultivation of I 
varieties into other countries. The initiative of these 0:^ | 

^;ii)ients> at presehtmiuil swing, belongs to the "‘EscuelaNadonMdhAgricid?’;^ 
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tura y Sacarotecnia of Tucuman, whicli in 1907 introduced 70 varieties. 
At present this institute possesses a collection of upwards of 250 groups of 
varieties, many of which have been studied from a technical point of view 
during the last few years. Though at present insufficient experience 
has been gained in this connection, it may be affirmed that the research 
hitherto carried out leads to the belief that, as in other countries, 
it "'Rull soon be .found advantageous to replace to a great extent, 
if not totally, the varieties hitherto grown by some of those recently 
tly introduced. It is beyond discussion that the initiative of the Escuela 
de Agricultura y Sacarotecnia has raised much interest among the planters, 
many of whom have already provided themselves with the new seeds in 
order to test them, and thus cooperate efficiently with the official vrork. 

The cultivation of sugar cane in the Argentine Republic will soon cease 
to be based only on colonial practice and tradition, and will be founded, as 
it is in other countries, on a scientific basis which will ensure an increased 
and an improved production of sugar. 

As it is not possible to set forth in detail all the experiments that have 
been hitherto carried out, we shall limit ourselves to a summary of the experi- 
ments conducted in 1913 on some varieties of cane at the Agricultural Sta- 
tion attached to the Escuela Nacional de Agricultura y Sacarotecnia. 

Form and duration of the plantations. — In the Argentine cane fields 
only one system of planting is followed: in the bottom of the furrow 
8 or 10 inches deep the cane cuttings, each with three or four eyes, are placed 
in a continuous series. The rows are 6ft to 6ft. 8 in. apart The plantation 
is renewed every 6 or 7 3^ears according to the quality of the soil. There are, 
however, plantations in which the canes are harvested without interrup- 
tion for 10,13 and even 15 years. The first year after planting, the canes 
. always give a crop inferior in quality and in quantity to that obtained from 
the canes originating from ratoons, the explanation being the shorter pe- 
riod of vegetation of the former. Plantations made in September or October 
are cropped in June or July of the following year, that is at 9 or 10 
months old. 

Irrigation, — Barely one-tHrd of the acreage under canes in Tucuman 
is artificially irrigated. Owing to the abundance of rain from October to 
April, the canes, even without irrigation, yield remunerative crops under 
existing economic conditions. It is undeniable that in many cases the 
yield could be increased by means of irrigation, but for this it would be 
necessary to carry put important irrigation works, some of which haye been 
planned during recent years. But even in the localities where irrigation 
water available it is quite exceptional to find estates which irrigate 
systematically and drain in a suitable maimer; thus it is not rare to 
find irrigation more injurious than benefical. The time in which irriga- 
tipn is practised is from October to February. . 

The work of cultivating does not last more than 6 or 7 months. The 
\;|aw on irrigation at present in vigour allows 25,7 cub, feet pf water per 
;^e per hcnir pe^ twthout ; taking into consideration! the 
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crop. But only rarely is this quantity actually obtained, as the canals do : 
not convey the necessary supplies. 

Form of agricultural agreement for the cultivation of sugar cane. — In 
Argentina the sugar cane is grown under three forms of labour con- 
tract : i) the plantations are managed directly by the owner himself or 
by an agent with the help of hired labour; 2) they are worked on the share 
system by a ‘^/contratista’* ; 3) they are rented. The first is the least frequent, 
as there are but few large proprietors who reside on their estates and ma- 
nage them personall33’. This form; however, yields the largest profits, one 
acre of cane plantation yielding as much as £7 to £10 per annum. 

The contratista gets b}^ contract a certain number of rows of canes each 
330 feet long; the sugar factory or the owner of the plantation supplies Mm, at 
a rate of interest agreed upon, with the necessary funds for all the farming: 
operations, and at harvest time purchases the canes from him at a 
price which has been previously agreed upon between the parties, or which 
is fixed from year to 3-ear upon the basis of the current prices of sugar. 
The usual price is from 12s 3d to 14s per ton of cane delivered at the sugar 
factory ; assuming the produce to be about 10 tons per acre, which is an 
average yield, the grower gets £i 15s to £2 los per acre net profit. Of course 
in bad years his profits are much less. This is the most common agreement, 
"and usually lasts 2 to 5 years., \ 

Farmers who rent the land are very few ; the rent is 4s 3d to 5s 8d per 
acre. The tenant plants and grows the canes on his own account, but 
almost alwa3^s has a contract for the sale of the canes to a factory at a price 
proportional to that of the sugar. 

Yield. — The old farmers of the province of Tucuman, who have 
grown cane, for the last 20 or 30 3'ears, maintain that the productivity of 
the striped and brown varieties has diminished considerably ; almost all 
attribute this falling off to the exhaustion of the land, whidh has always 
been put to canes without manures or rotation. Though our observations 
during four consecutive 3^ears do not allow us to determine completely 
the cause of the diminished yield, this decrease is evident in many loca- 
lities, if not in all. 

In the Experimental Station attached in 1913 to the Escuela Nacional 
de Agricultura, a series of soil analyses has been undertaken, beginning with 
those soils which have been longest under this crop, and continuing with 
those on which it has been introduced later. Although the data hitherto 
collected are not complete, they point already to the fact that the decrease of 
production is not only due to the exhaustion of the soil, but also and mainly 
to lack of care in the selection of the cuttings employed for replanting the 
cane fields, as well as to imperfect cultivation. ' 

Until lately, owing to mistaken economy, it was the general custom 
in; making a plantation to use the tops, that is just that part of the cane in 
which the eyes are least developed. : It is true that in other countries the : 
tops are used for this purpose, buttheyarecoimtri^ Witfia more tropical cli- 
mate;m wfoeh the vegefotion bfithecanes lasts as nau 
's;ifi:®ucuman' the' canes are' for the'most'‘patt-harvested';aft:,er ■X0;fo''r4foontl^4 
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' Besides, as the time of planting coincides with the dry season, the tops have 
a more difficult start. If to this be added that in all kinds of soil only su- 
perficial ploughing is practised, reaching at most to 8 inches in depth, it 
, will be ^3,dily understood that the yield has diminished even without the 
soil being exhausted. Some owners are trying deep ploughing by means 
of steam ploughs with success. 

The average fields per acre are at present as follows : 

tons 

6 % to 8 

9 to 10 

n to 14 

16 to CO 


Bad years. . . 
Normal years . 
Good years . , . 
Very good years 


The cost of production of one ton of canes is from 8s gd to I 2 s 6 d. The 
. sdie price varies from 19s 6 d to 25s. 

" Causes of injuries to the canes. — In some years the canes suffer consid- 
' erably from unfavourable weather, but so far they have no serious pests to 
; contend with. Among vegetable parasites there is only '' polvillo (Bacil- 
ius. sacchari), which attacks the leaves and arrests the development and 
ripening of the canes. The parasite does not always appear with the same 
/intensity ; it attacks all the varieties cultivated in the province, but not 
with the same frequency or gravity. 

Among insects, the borer or perforador {Diatmea sacchamlis) 

! capses considerable injury in those years favourable to its multiplication. 

' Other insects which are at present being studied are also injurious, but the 
’ nuscMef they do is not very important^ 

: ' Progress of the industry. — There are at present 38 sugar factories in 
Argentina, 28 of them being in the province of Tucuman and the others in 
/the provinces of Salta, Jujuy and Santa F6 and in the national territories 
' of the Ghaco and Formosa. 

The sugar industry has progressed more rapidly than the cultivation 
of the canes.The old and modest factories of past years, equipped with 
; .TO by hand or gins, have disappeared before the modern 

; .factories, ato of which are provided with up-to-date machinery and 
worked according to the most approved n^thods. Of late years triple press- 
ling with double saturation and the use of the Ktajewski mill have become 
gehefal. For the evaporation of the Hquids, triple and quadruple concentra- 
' tioh app^Tatus is . commonly used, as well as recrystallizers and continued; 
/'defeeatiotL. ' I' 

!; Owing to the improvement of the factories, the yidd of the canes 
irose from 3 per cent, in 1870 to 5 per cent, in 1881, and to the foUowHng 
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Weight of canes 

per acre 


m 

^ mgth 


Vaf ii§ty 

Sa Cj 

p 

< 

Number of cone 
per ton 

Average 

1 


; 

lbs 

lbs 


inche 

inches 

4 

Native Rayada 

65 384 

2.50 

893 

54 

loo 

6 

Native Morada ^ 

64 046 

2.35 

951 

58 

91 

14 

Potidre blanclie 

70 156 

2.16 

I 035 

54 

91 

15 

Roxa , * 

57 757 

2.13 

I 049 

52 

S5 

18 

Kavangire 

94 362 

1.39 

I 604 

69 

104 

19 

Rayada from Brazil 

47 900 

1-55 

1445 

50 

79 

26 

BoiS' Rooge . . . 

55 482 

2.04 

1 093 

46 

87 

36 

D. Gaetano 

68327 

3.86 

573 

7 ^ 

loS 

46 

Reine ' ' 

57712 

2.10 

I 066 

47 

87 

48 

Rose cayana 

56594 

' 2.74 

816 

52 

97 

50 

; Green from ttui Antilles 

53 921 

! 2.40 

933; 

55 

98 

55 

■ Sin aombre 55 

54 100 

1 2.38 

939 

62 

100 

58 

; » )) 5S 

59 095 

1 2.20 

I 014 

58 

93 

62 : 

« 62 

43 0^4 

1.96 

I I4I 

54 

S3 

■64 

: 5> w 64 ... 

71583 

1 3-48 

643 

65 

104 

74 

Riscada de Santa Barbara 

59 496 

Cl 

CO 

Cl 

792 

63 

' 98 

75 

' Manteiga de Santa Barbara i 

76489 

3-52 

634 

67 

106 

76 

Java 234, ratoons 

49238 

1.74 

I 284 

65 ‘ 

106 

77 

Sin nombre 77 

114622 

1.32 

I 691 

69 ' 

108 

79 

Java 2 28, plant canes 

64 090 

2.10 

■ I 066 

57 

91 


>} ratoons 

69576 1 


— 

__ 


80 

» 139 plant canes 

4S123 1 

1. 58 

I 418 

60 

93 


3) ratoons * 

45893 



— 

— ^ . 

81 

» 3S plant canes 

Si 350 1 

1 

2.45 

912 

72 

104 


» ratoons 

10S021 i 

j 

— 

— 



82 

'3 213 plant canes j 

56241 1 

1.58 

I 411 

47 

93 


» ratoons ; 

92723 1 

— 

— 

«... 



83 

Barbara 228 plant canes i 

! 

34 208 i 

i 

2.21 

I 013 

35 

79 
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Didxneier j 

Extraction 

Analysis of juice 

1! 

So 

132 

li 

CO* 

lbs 

•0 

lU 

Is 

1* 

lbs 

Comparative value 
of cane 

Classification according 
to compamtive value 

i', 

V 

'1 

1 ' „ 

Uflches 

j 

inches 

I 

inches 

Brix % 

Saccharose % 

Parity 

deduction % 

Reduction % 
saccharose 

i' 

i 

|";r.3o 

1.93 

0.63 

65.1 

16.44 

14.08 

S5.6 

0.31 

2.2 

9.152 

5984 

61.2 

ir 

1.20 

I.81 

0.55 

62.8 

17.61 

15.42 

87-5 

0.21 

1-3 

9.684 

6 202 

64.8 

9 

;i.i6 

U 54 

0.75 

63.0 

17.10 

14-38 

84.1 

0,64 

4.4 

9.059 

6356 

63.8 

10 


1.54 

0*79 

61.4' 

16.22 

13-58 

S3-7 

0.53 

3.9 

8.338 

4 S16 

48. 1 

20 

6.79 

1,14 

8,43 

60.3 

16.68 

13.60 

S1.5 

0.28 

2.0 

8.241 

8 024 

7S.1 

5 

1.03 

1.42 

0.67 

61.2 

14.63 

11.35 

77.6 

0.28 

2.4 

6.945 

3 327 

30.S 

28 

, 'l;20 

•1.58 

0,83 

62.3 

16.67 

14.18 

85.0 

0.35 

2.4 

S.834 

4902 

49.8 

19 


1.81 

0.87 

67.9 

17.39 

14,80 

85.1 

0.55 

3.7 

10.049 

6 866 

69.8 

7 

1.23 

1.58 

0-79 

61.5 

16.63 

14.41 

86.5 

0.30 

2.1 

8.662 

5115 

53-0 

16 

1.36 

1.85 

0,79 

64.0 

16.10 

I.U15 

87.8 

0.30 

2;I 

9.055, 

5 135 

53-7 

^4: 

1,22 

1.58 

0.87 

63.3 

16.30 

13.70 

84.0 

0,40 

^.9 

8.672 

4 676 

46.2 

.,21 

1.19 

1.65 

0.67 

64.7 

17.05 

14-93 

87.5 

0.31 

2.1 

9.660 

5 226 

54-8 

,1.2 , 

1. 16 

1-77 

0.71 

<53.5 

16.83 

14*31 

85.0 

0.36 

2.5 

9.087 

5370 

54*5 


1.13 

1.65 

0.43 

60.0 

17.81 

15.54 

87.2 

0.23 

1-4 

9.324 

4017 

41.S 

26 


1. 8 1 

0,63 

6 S -5 

18.25 

15-79 

86.5 

0.47 

2.9 

10.279 

7584 

7S.2 

4 

1.28 

X.94 

0.59 

61.6 

16.51 

14.18 

85-9 

0.28 

1.9 

8-735 

5197 

53.3 

15 

s- 35 ' 

1.73 

0.87 

66.0 

15-39 

11.62 

75*5 

0.92 

7-9 

7.669 

5866 

52,9 

17 

, ;'o. 94 ;. 

1.23 

0.63 

55.6 

1S.12 

r6.ii 

88.8 

0.08 

0.5 

8-957 

4 4x0 

46,8 

22 


1.30 

0.43 

57-3 

17.28 

14-44 

83.5 

0.27 

1.8 

8.274' 

9484 

94-6 

3 

/' i.io" 

1.46 

0.79 

64.5 

15.95 

12.95 

8 i.2 

0.36 

2.8 

8.353 

5 354 

51.9 

18 

, 

, — , 

./ — .• 

60.5 

1 8.8 1 

16,01 

85.1 


— 

9.686 

6 739 

68,5 

8 


t.30 

0,59 

S 7-0 

i 8.33 

15-13 

82.4 

0.34 

2.2 

8.624 

4'383 

43-2 

■' 24. ;■ 


■ — 

, — 

37-9 

19.55 

16.19 

82.8 

— 

— 

9.374 

430a 

43.5 

, 25 

' i:P 7 '' 

^.30, 

0.59 

61. 1 

16.87 

T4.21 

84.2 


— 

8.682 

7 062 

71-5 





,58.8 

18.85 

15-78 

83.5 

— ■ 


9.267 

10 610 

loo.p 

i'', 

1,04 ' 


0.63 

61.3 

15.58 

13-25 

85.0 

0.15 


8. 1 22 

4 568 

46.4; 

: '" 3 ;' 


— 

•— 

57.5 

19.38 

17-38 

89.5 

■ — ' 


9.993 

9 266 

99.2 

. ^2'., ^ 


2.09 

0.79 

62.4 

^ ':,i 7 . 07 ' 

14.69 

; 8^.5 

o.iS 

1.2 

9.167 

3 135 

32.4 

, ’; 27 - ; 
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Years 

% 

Years 

% 

— 

— 

— 

— 

1903 . . . 

. . • 7-56 

1909 

6.21 

1904 . - . 

. . . 8.07 

1910 

7.68 

1905 • • • 

. . . 7.49 

19II 

^•37 

1906 . . . 

. . . 6.14 

1912 

6.58 

1907 ... 
190S . . . 

. . . 6.52 

. . . 8.21 

1913 up to Oct. 31 . 

8.03 


In 1913 tlie most modern mills had an average yield above 9.5 per cent. 

The further improvement of the methods of sugar-making will hence- 
forward he assisted by the small sugar factory (capable of crushing 30 tons 
of canes per day) which, in June 1914, will begin to work at the Escuela 
Nacional de Agricultura y Sacarotecnia, and which is devoted to experi- 
ments, to objective teaching and to the instruction of capable experts. 

Up to the present about £ 14 000 000 are invested in the sugar industry 
in the Argentine. 

Foreign refined sugar pa3^s at present a customs duty of 1^/4 i per.lb., 
which according to the provisions of law No. 8877 of February 8, 191^^ 
will be gradually lowered to i % per lb. in 1921. 

At present only four sugar refineries exist in the Argentine; two of 
thm are very important hnd others will soon be erected. 


Recent Work of the Royal Hungarian Station of Biology 
and Animal Nutrition 

by 

Dr. IstvAn Weiser, 

Chemisi in Chiefs and Professor at the Budapest Royal Veterinary CoUege, 

Of late years the Station has conducted research work of general inter- 
est connected mainly with the composition of the fodders produced in Hun- 
gary and their nutritive value, aswdlas upon animal metabolism, especially 
' ,ih pigs. , ■ 

The Station has made exhaustive investigations into the problem of 
metabolism in , these animals, on account of its theoretical and practical 
importance and also because it has been less studied than in cattle and 
horses. In order to reach reliable r^ults, the metabolism in fasting pigs 
and the energy required for their maintenance must be known exactly. : 

With the aid of a respiratory apparatus, constructed for the purpose, 
the total quantity of water and of carbonic acid expired by the animal was 
determin^ ; in the same way the animals under experiment could be ob^ 
served at temperatures ranging from 5 ^ C- to 30^ C. The first research was to 
determine the minimum amount of energy required by the pig at rest and 
fasting. TMs amom in the fcst place upon the :surrotm 4 i 3 ig: tern- 

l^ature and reaches its niinimutn at the so-c^ed critic^ 
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’ at which the oxidation processes in the animal organism are at their lowest. 
Our experiments, made on two young pigs weighing 101.2 and 114.4 lbs., and 
two adult pigs weighing 250.8 and 279,4 lbs., have shown that, during 
fasting, the transformation of energy in the growing pig not fattened is 
lowest at a temperature of from 20° to 230 C. (68^ to 73.40F.), which is the 
critical temperature of the unfattened pig. In the fattening pig the critical 
temperature is probably lower, about 17° C. (62.60F). The transformation of 
energy observed at the critical temperature is the minimum functional 
, work of the pig, which, in the fattened animal (about 220 lbs.), is 8.91 ca- 
lories per pound weight of the body and 98.5 calories per square foot of 
body-surface, while in the unfattened animal (about no lbs.) it is 12.36 ca- 
: lories per pound weight of the body and 103.2 calories per square foot of body 
surface. It follows that the minimum functional work calculated per 
unit of body-surface is independent of the fat in the animal. 

Our recent experiments have the object of determining the requirements 
of energy in pigs. 

We have recently experimented upon dried pomace, one of the fod- 
ders of the country. In Hungary the majority of distillers dry their pomace 
completely; only one distillery presses it before drying it, thus drying only 
its solid parts. We have compared these two kinds of pomace. Their com- 
position varies very much, the variation being rendered more marked by 
the fact that the distilleries add carbonate of lime in var5ring quantities to 
the completely dry pomace. The pressed pomace contains less amides 
than the unpressed samples. In the latter the. sum of fat and crude protein 
, is generally between 39 and 44 per cent., and in the former between 44 and 
60 per cent. The nutritive matters of pressed pomace are not so digestible 
as those of the entirely dried pomace, with the exception of protein , which 
is equally digestible in the two. The lower digestibility of pressed pomace 
is due to the elimination of the more digestible parts by pressing. 
It appears, by comparing the fr^h and pressed pomace from , the 
same source, that desiccation has no effect on the composition of the dry 
matter or on the properties of the fatty matter; on the other hand it di- 
minishes, considerably the digestibility of the crude and true protein. 
Dried pomace and, in a greater measure, fresh pomace caused a consi- 
derable fixing of nitrogen in cattle, that is to say they favoured the for- 
mation of iflesh. 

The experiments made with pomace assisted also in determining in 
what mairnei: the! dry and fresh material act on the production and compo- 
sition of milk. Experiments made with two cows showed that the same 
quantity of dry matter fed either fresh or dry has the same effect on the. 

; quantity of milk, provided the requirements of the cows as to protein and 
energy be satisfied in both cases. When we fed fresh pomace in excess of the 
^ necessary food, orily a very small part of the excess produced any notice- 
able effect on the animal organism and ; on the yield of milk, : The 
ij^^stitution of dry pomaoe by, fre^ pomace containing the same quan- 
matter did not in any way mbdffy matter 

fet,,;Or the specific gtayity 'Of. ’the mijir,'or the ; 
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milk semm. The substitution of fine wheat bran for dried pomace 
diminished the amount of milk yielded by the two cows under experiment. 
While the amount of fat in the milk of one cow did not change at all, in the 
other it increased a little. 

The iodine number of the butter fat in the milk of the cow fed on 
wheat bran was lower than that of the one fed on dry or fresh maize 
pomace. After having been fed on fresh pomace, the iodine number of 
the butter fat was higher than when the animals consumed the same 
amount of dry matter under the form of pomace. 

During recent years we have devoted much attention to maize for fod- 
der, as this is one of the most important fodder plants of Hungary. It is 
generallj^r sown in rows 6 to 8 inches apart; but for late sowing or in dry 
soils the distance between the rows is increased to I2 inches. This system 
is followed both for the maize to be fed green and for that to be ensilaged. . 
For the latter, of late, distances of from 20 to 28 inches have been proposed. 

In order to ascertain the influence of these distances between the rows 
on the yield and nutritive value of the fodder, we have determined 
the degree of digestibility, the yield of crude nutritive matter and the loss 
of weight caused by ensilage. The composition of maize sown dose and 
\ride varied considerably for a number of samples of green and 
ensilaged maize grown in both ways ; the crude fat and protein content 
of the crop sown close was inferior to that of the other according 
to ‘comparative feeding experiments on sheep; the digestibility of the 
maize after being ensilaged was the same in the two cases. The production 
of crude nutritive matter varies, exclusively with climatic conditions, for 
after a normal amount of rainfall it is the closely sown maize that yields 
most, while after a dry summer the reverse is the case. Nevertheless this 
difference is not proportional to the greater expense of sowing maize in 
drills wide apart. 

Considering : i) that the later harvest of maize sown in drills wide 
apart delays ploughing operations considerably ; 2) that it is more 
expensive than close sowing; 3) that it is only in dry years that the 
greater cost is balanced by the heavier yield, it may be concluded that 
wide sowing is only justified where drought is frequent. 

Our Station has also determined the losses caused by the fermenta- 
tion of other important fodder plants, such as lucerne^ beets (tops and 
leaves) and the stalks of common maize. We have recently made similar; 
experiniehts on mangolds, and then by experiments on pigs we have 
determined the percentage of nutritive digestible matter in fresh and in 
■'.ensila'ed mangolds;' ' 

The digestibility of ensilaged mangolds was somewhat inferior to that 
of the, fresh mangolds. The coefficient of digestibility of the ash and of 
the crude protein showed great divergence. On the total organic matter 
preserved in the slid there was a loss of 13.1 per cent., and on the total 
digestible organic ihatter it was 14.6 per cent. The greater part of the abso- 
lute loss was in the catbohydratesy which make up the bulk of the organic ■ 
to it was the digestible protein which sttffered , 
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the greatest relative loss (30.93 per cent.). . As, however, the protein content 
of mangolds is very low, this loss deos not diminish the favourable restdts 
of ensilaging. Besides, this result could be attributed not only to the 
quality of the mangolds but also to the duration of storage in the siio, 
which was 3 ^ months. 

Considering that in Hungary the tops and leaves of beets are much 
used as food for cows, we have determined the digestibility of this forage 
both fresh and ensilaged, investigating also its influence on the production 
and composition of the milk. As the farmers who dispose of the tops and 
leaves of beets generally also get the pulp of the beets from the sugar 
factories we have compared these two fodders. These experiments, carried 
out on two farms, were made on 66 cows. They have demonstrated that 
feeding the same quantity of wilted tops and leaves and acid pulp instead 
of fresh pulp increased the milk yield and the live weight of the cows, while 
the specific gravity and butterfat of the milk did not undergo any varia- 
tion. By feeding tops and leaves of beets in sour ensilage instead of an 
equal quantity of sweet pulp, the milk yield, the live weight of the cows, 
amd the specific gravity and butterfat of the milk did not show any 
variation. 

The chemical and physical properties of the butterfat produced by 
feeding wilted tops and leaves in sour ensilage did not differ at aU from 
those of the butterfat of the milk obtained by feeding with beet pulp, 
which is important from the point of view of the manufacture of butter. 

The milk of cows fed on beet pulp and tops and leaves, wilted or as 
sour ensilage, coagulated with the same rapidity and presented no differ- 
ence in the composition of the curd, so that cheese of the same flavour 
and composition can be made from the two milks. 


Experiments and Points of View in the Study 
dt Animal Metabolism with the aid of the Respiratory Apparatus 

N. ZUNTZ, 

Professor at the Royal Agricultural College^ Berlin, 

The scientific, study of the nutrition of domestic animals was limited 
for a long time to the analyses of foods and to their comparison with the 
excretions, from which the material used in the body of the animal was 
inferred. Though the analyses of food, connected with the analyds of 
' the solid excrements and of the urine, rendered possible the determination 
of the digestibilUy .of foods and of the proportion of proteins retained 
.by the bod^^ in comparison with the simple analyses of foods, repre- 

s^ted a considerable step forward^ still simple practical obserVatidn 
. showed that equal q digestible foods by no: means always 
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caused the same performance on the part of the animals, in the form of 
either work or human food (milk, meat, fat). On these conditions of 
imcertainty only the use of the respiratory apparatus could throw light, 
because it allowed the consumption and the retention of the nitrogen-free ■ 
components of the food and of the animal body to be determined with the 
same precision as was formerly possible only for the nitrogen-containing 
substances by means of the analysis of the urine. The method of keeping 
account of animal metabolism by determinations made on excreta con- 
temporaneously with those on the respirators^ function, according to 
Pettenkofer's method, was first applied to the larger domestic animals by 
Growen, then in a considerably improved form by Henneberg and Stoh- 
mann; finally, it became so accurate in the hands of Gustav Kiihn 
and especially of Kellner that it afforded the possibility of obtaining data 
on the effect of the most important foods in the animal body. 

The simplest conditions are those offered by the Carnivora, in, which 
the food contains very little inert matter, so that the greater part of 
it is digested and utilized in the body of the animal. Consequently it 
was with Carnivora that Bidder and Schmidt, Bischoff, Vo, it and Rubner 
were able to establish the first precise laws on the relation between the . 
matter taken into the body and that retained by it; A schema of the proT 
cesses mvplved, which, though not tme under ah 0nditipns^ is veiy suitable i 
as a basis for further considerations, is afforded by the substitution> demon- 
strated by Rubner for certain cases, of the transformed componeht parts 
of the body and of the foods in proportion to their combustion heat. Rubner 
called isodynamic those quantities of different foods which have the same 
effect in the body in keeping up its composition, and found that such quan- 
tities of food as, on being burned, produced the same amount of heat 
proved isodjmamic. 

This view harmonizes with the esperience which I had already . 
acquired with Von Mering on the quantity of oxygen which anhhi^ 
take up with various foods. We fotmd that the consutaption of oxygen V 
of an animal is not noticeably altered when foods which previously did 
not exist in large quantities in its body are introduced directly into the 
blood; this was shown with sugar, organic acids, certain soluble proteids, 
and the products of their spEtting up. The amount of heat produced by 
combustion with a definite amount of oxygen is almost the same for all 
foods ; for proteids and fats it is ahnort equal, while for carbohydrates it 
is about 5 per cent, higher. Consequently we also found that on suppl3dng : 
sotne of the latter, sugar for instance, the , consumption of oxygen sank 
somewhat when the animal had previously performed its work, as is the 
case in a state of hunger, at the expense of the fat of its body. The reci- 
procal substitution of foods in relation to the heat produced in the 
body by their transformation appears most clearly in the case of 
mtxscuiar" Work, certain mechamcal work the organism/a#, in f 

conjunction with several coEaboratois, I was able to prove by p^^^rs ■ 
-'.rpspiratoiy;: ei^ximients, ;alv?ays the same energy, expressed-; 
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calories, and this independently of whether it be produced transfor- 
mation of carboh3?'drates, fat or protein. 

The isod^mamism of foodstuiKs with those constituents of the body that 
are burned under conditions of hunger does not exist when the former are 
fed in greater quantities. An increase of consumption takes place, which 
is very probably caused by the active work of the alimentary canal, and its 
muscles and glands, as well as b3’’ the increased action of the heart, the kid- 
neys and other organs, caused by elaborating the food. This view’ of consi- 
dering the greater consumption after giving food as work of digestion"’ is 
supported especially b3’’ the behaviour of herbivorous animals, which take 
a quantity of inert matter in their food. In the horse we were able to 
prove that an increase of the transformation much superior to that due 
to the digestible nutriment takes place under the action of the crude 
fibre of plant food, and to such a degree that every gram of crude fibre 
in the forage, which by its combustion would produce 4.3 calories, requires 
3.6 of these for the increase of the transformation that it renders neces- 
saryi that is for the greater work of digesting. A considerable portion, of 
this wiork of digestion we were able to attribute, in the horse, to the work of 
mastication, for during the mastication and swallowing of food rich in crude 
fibre an increase of consumption takes place; for hay this amounts to 
about 10 per cent, of the total combustion value of this food. Kellner has 
proved in the case of cattle fed wdth straw that the consumption is much 
diminished when the food is given finely ground or when it is freed from its 
encrusting matter by the process adopted in paper making- 

For these investigations, as well as for those on the effect of working 
the animals upon metabolism, a method of carrying out respiratory experi- 
ments which Geppert and 1 have elaborated, and which differs consider- 
ably from Pettenkofer’s, has proved the most suitable. We examined 
directly the air exhaled, either by a fistula in the wind-pipe or, in the case 
of men, by suitable masks which prevented all losses. This method (i) is 
superior to Pettenkofer’s in that we could analyse with the same precision 
nqt only the carbonic acid given off, but also the consumption of oxygen, 
and measure exactly the combustion processes in the animal body for short 
periods, even for only a few minutes. We were thus able to ascertain 
precisely the effect of every kind of muscular work in man and in animals 
and also the effect which the food exerts in the various stages of digestion. 

dSFot than the possibility afforded by onr method of 

carrying out analyses during any short space of time, is the fact that we 
can ascertain at the same time and with equal precision, the consumption 
of oxygen and the production of carbonic acid. Only in this way is it 
possible to become acquainted with the natitre, of the foods transformed 
in the body, for foods differ in their ratio of oxygen consumption to 
carbon dioxide production dming combustion. This ratio, the: sq-cailed 
respiratory quotient, is especially different in fats and carbohydrates. 
The volume of carbonic acid produced divided by the oxygen cohs^ed 

'accurate flesa-iption 'byiMAOKus 'Levu Pfiugm Arck^ '^5, '"v; 
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gives 0.7 for the former and i.oo for the latter. When, in feeding, fat is 
formed out of carbohydrates, the quotient rises above i.oo and can with 
intense feeding attain the value of 1.34 (Bleibtren, with geese fattened 
on oatmeal cakes). When the carbohydrates of the food undergo ferment- 
ative processes in the digestive tract, in which hydrogen and methane are 
given o£E, the quotient of the total exchange of gases can also rise consider- 
ably over the unit. In these cases the determination of the production 
of carbonic acid alone is not sufiScient to give an approximately exact idea 
of the transformation of energy in the body. 

During the last few years we have gained in several directions a deeper 
insight into the processes of metabolism by means of a combination of our 
method for measuring the direct respiration of the lungs with an inves- 
tigation of the 34 hours respiration processes in the closed chamber, in 
harmony with Pettenkofer^s principle. In these long continued experi- 
ments; dso, the great value of the simultaneous determination of the con- 
sumption of oxygen and of the production of carbonic acid has been 
recognized. The investigation into the transformations taking place in the 
animal body deals essentially with three classes of foods ; proteins, fats 
and carbohydrates, which also differ considerably in the quantities of 
carbonic acid given off in the production of equal amounts of h^b. If, as 
in the older metabolism investigations, we determine only the production 
of nitrogen and carbon (as carbon dioxide), we are only capable of ^^cer- 
taining how much nitrogenous material, i. ^. protein, has been trans- 
formed and how much carbon has been formed from nitrogen-free material 
(fat -{-carbohydrate). But if we want to know how much of each of these : 
foods has been transformed, and this is necessary if we want to calculate 
the quantity of energy developed in the body under the form of 
heat, we must determine a third factor which allows us to distin- 
guish between these two classes of nitrogen-free foods. This third 
factor can be either oxygen or the quantity of , heat produced by 
the animal; the two factors are about equally statable, For, with 
an equal production of carbonic acid, fat produces about 24 per cent, 
more heat than carbohydrates and requires about 41 per cent, more 
piygen. The choice of methods thus depends chiefi3r upon the relative 
facility and"*reKability of measuring the heat on the one hand, or the ' 
consumption of oxygen on the other. In the present state of technical 
knowledge, the determination of the oxygen, especially for short periods, 
is the more exact method. The best is to determine both factors, as has 
been practised by Benedict and his cohaborators in recent experiments. 

In the generation of heat we have, liien, a very valuable control of the 
results cialciilated from the production of nitrogen and carbonic acid and 
the absorption of oxygen. 

The method developed by me for the determination of the consumption 
of oxygen in experiments lasting any length of time, is only an improvement , ’ 
■ on the respiratory 'apparatus used for .small animals by Begnault; and 
\;^set,;b^forei%l;ten^ 
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Tile disadvantage of this apparatus was that the carbonic acid content 
in the air of the bos was abnormally high, and that it was also permanently 
saturated with aqueous vapour, besides which the odorousjemanations from 
the alimentary canal accumulated in it in increasing quantities. The way 
in which all these inconveniences have been avoided in my apparatus is 
described in detail in Vol. 44 of the Landwiftschaftlichs Jahrhucher. I 
only mention that it is possible to determine with it the consumption of 
oxygen, the development of carbonic acid, and also, if desired, the evapo- : 
ration of water from the animal body, with equal precision, and that dur- 
ing the whole time the air of the chamber can be kept, dry and free from 
odours. In another direction also, which is especially important in research 
work on ruminants and on pigs, I was able to improve on Pettenkofer’s 
method by providing greater precision for the determination of the com- 
bustible gases. Among these, methane is produced b3’' ruminants in such 
quantities that it accounts for about lo per cent, of all the carbon emitted 
under the form of gas, as was determined first in the experiments of Pet- 
tenkofer, and later confirmed by Kiihn and Kellner. The method of 
Regnault-Reiset as used by us has the advantage that these gases remain 
. entirely in the respiratory chamber up to the end of the experiment, and 
that therefore their percentage in the air to be analysed is much higher 
and can consequently be determined with greater precision. We succeeded 
also in estimating exactly the amount of hydrogen formed. This is 
often produced together with methane in, the intestinal fexmentatious, 
and is important in some experiments, for instance in those after feeding 
large quantities of foods containing sugar. Up to one-fifth of the 
combustible gases consisted of the hitherto neglected hydrogen, and the 
proportion of this gas is still greater in the intestinal fermentations in 
pigs. Even a considerable accumulation of hydrogen and methane; 
in the air of the respiratory chamber are of no consequence, as neither of 
the gases is poisonous and they have no more effect than the nitrogen of 
the atmosphere. 

We have already mentioned that the nutritive value of a food is consi- 
' dexably modified by the amount of energy which is lost in its digestion and 
assimilation. It must be added that, with many foods, there are notable 
losses, in the.later transformations undergone in the body (specific dynamic 
effect according to Riibner), and that these losses play an important part 
^th. proteins. To these two causes of disagreement between the heat pro- 
duced by combustion of the food and its nutritive value in the body, a third 
cause, especially active in ruminants, maybe added, w. the loss of energy 
through fermentation. Kellner attempted its determination and made allow- 
ances for it in his experiments by determining the eomhustihle gases de- 
veloped. It is, however, dear that the combustible gases 'make up only a 
part of the loss. We know that every fermentation which is a vital pro^ ; 
cess of lower organisms is connected wqth the consumption'^f energy : we 
qbserve an instance of this consumption of energy in the heat given off in 
the',. ’’fermentation 'Of '•^yeast.‘’';;:Such fermentation’-' .beat ^ ;produce4'',;.- 
;; 4 fi}the;'-fennentations, in the' 'intestine^ can only be'of 
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those rare cases in which the heat produced by metabolism is not enough 
to cover its requirements. This happens with ruminants only when they 
find themselves 4 n very cold surroundings in winter. Otherwise, the heat 
given oif by fermentation processes, like that produced by fatiguing mus- 
cular work, must be got rid of by special work of the body, such as increased 
circulation of blood in the skin and secretion of perspiration, that is by 
consumption of energy. 

From the above it is seen that the nutritive value of a food cannot be 
calctilated simply from its content of digestible nutriment. From the quan- 
tity of energy that these digestible nutriments contain, the following have 
to be deducted : the work of digestion connected with their assimilation, the 
specific d\mamical effect for their transformation into components of the 
body, and the losses by fermentation. From what has been previously 
said, it is evident that, among these factors, the work of digestion depends to 
an extraordinary degree upon the mechanical constitution of the food, upon 
its state of division, and upon its content of crude fibre. Similarly the 
loss by fermentation must be reckoned with, to a greater extent in ruminants^ 
to a lesser one in other animals ; of this loss, hitherto we have only 
known a part, namely that represented by the combustible gases lea- 
ving tie body, while the loss in fermentation heat has never yet 
been determined. As the^ fermentation processes vary considerably in 
extent in the various domestic animals, the utilization value of d food can 
only be given for a particular species of animal. Consequently the great 
number of determinations of the utilization value of foods, made by Kellner 
by means of Pettenkofer’s respiratory apparatus, are true only for rumi- 
nants, or, to be still more precise, only for cattle, since in sheep it appears that 
the processes of fermentation are Afferent. This fact must be borne in, 
mind when using the ** starch values’* introduced by Kellner for conve- 
nience in calculating feeding rations. Under the term /' starch yalue 
of a food, he designates that quantity of a food which lays on „ as much fat 
as I kg. (2.2 lbs.) of starch. 

In the horse, only a small proportion of the starch or of the starch- 
containing grain that is fed, ferments, while in cattle upwards of xo per cent, 
of the heat of combustion of the digested food leaves the body unutilized 
as methane, besides which, another quantity of heat, which I provision- 
ally estimate at about 70 per cent, of the heat of combustion of the methane, 
is lost as fermentation heat, while with fat no such loss occurs either in 
hptses or in cattle. Consequently the ratio of the nutritive value of fat and 
starch is quite different in cattle and in horses. In pigs it is about the 
same as in horses. Thus if we apply to pigs or horses the same starch 
value for a fat, food, siich as an off seed, as was determined by Kellner for 
cattle, we commit a notable error. But this is not the only uncertainty in 
these calculations. I may state that an important result of the investiga- 
tions conducted of late years In my Institute has been to show that the same 
food may undergo very different losses by fermentation. According to the 
:|>rpportion in ; is given, it ferments mth greater; or iesset i 

: itte^ity aiidisu^m differ Of special importhnce i^#!^ fact;th^t !! 



study of ANIMAU METABOaSM WITH THE RESPIRATORY APPARATUS 44X 


the fermentation of easily soluble sugars in the paunch of ruminants is from 
four to five times more rapid and intense than that of starch. Not leSs 
important is the fact that owing to the presence of such easily fermenting 
substances, the fermentation of cellulose, which is indispensable for the 
solution of the food, is considerably limited. Up to a certain point, the 
consequences of these irregularities in the fermentative processes have 
long been known. It is thus known that foods rich in sugar, especially 
beets, cause a so-called “ depression of digestion , that is, that they 
notably diminish the solution of cellulose and consequently act unfavour- 
ably on the total utilization of the food. What hitherto was not known, 
but which appears evident from our experiments, is the fact that even 
small changes ^in the composition of a food can have a great influence on 
its utilization. In corroboration I shall mention some experiments on 
the nutritive value of potato distiller's slop compared with the raw ma- 
; terial from winch it was made. 

>■[' collaboration with Von der Heide and Klein, I have published 
a report of , these experiments in Jahrbucher, Vol. 44, 

p. 765, In font series of experiments a supplement was added to a basal 
, ' ratiph of hay fairly sufficient to cover the requirements of the animal ; it 
consisted in the second period of 5.5 lbs. of dried potatoes with the quantity 
of malt and yeast necessary for its fermentation. In the third period the 
supplement consisted of the slop produced by the same quantity of pota- 
toes plus the amount of starch which had been lost by fermentation. In the 
fourth period the same quantity of energy which had been fed in the two 
- previous periods was fed exclusively in the form of slop. The supplement was 
nearly equivalent, in respect of its combustion heat, for it corresponded: 

in the 2nd period to a quantity of heat equal to ... . 92.53 calories 

» 3rd » » s » . . . . 92.37 » 

» 4th » » » » . . . . 91.73 » 

The fat and flesh laid on by the animal corresponded in the three 

periods to the following percentages of the combustion heat of the supple- 


2nd period. ............. 47.8 per cmt 

3rd » 33.78 9 

,4th » , . , , . 48.80: » 


Of specif significance is the comparison between the second and third 
‘ periods, in which exactly the same food was given, except that in the third . 
: there were the; modffi^ caused by the growth of the yeast and the; 

; fqrihation of the bye-products of the transformation of starch into , 
alcohol. The different eflect of slop + starch mixture compared with 
the original material is shown; almost more strildhgly by the fact that 
; second period 33 grams of protein were laid on daily by the animal, 

in the period 21 grams were lostj than by the combustion value 
:,j,;;b|;;tte;;materiai laid''onv''’ 
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The amount of fat laid on in the snd period was .... 446 grams 
» » ft 3rd » .... 341 » 

If these experimental resnlts are calculated according to Kellner's 
principle of the starch values of foods, it would appear from experiment 4 
that the 2428 grams of slop fed, since they caused the lading on of 4477 
calories, acted as 1897 grams of starch, which gives 100 parts by weight of 
dry slop 78.13 parts of starch value. This figure is about twice as high 
as the starch value which Kellner attributes to potato slop, without, how- 
ever, basing it upon direct experiment. In opposition to this extremely 
favourable nutritive value of slop in the case of exclusive feeding together 
with hay, it shows itself much inferior in combination with starch. For 
the 1984 grams of crude starch containing water correspond to 1570 grams 
of pure starch, w^hile the total material laid on, 3120 calories, corresponds to 
1322 grams of starch value. In this case, then, the added slop had a negative 
value in its nutritive effect. The explanation lies exclusively in the enormbus 
losses by fermentation caused by the combination of slop and starch; That ; 
the difference of fermentation, as it appears in the above example, was not 
due to change, could be proved by a further series of experiments by 
Markoft in which the fermentative processes were examined directly in the 
contents of the paunch extracted by means of the oesophageal tube (cf. , 
chem: Zeiischnfi, Vol. 34, p, 216, and VoL 57, p. i) ; The technicafpart of these 
experiments is fully described in the latter volume. It led to the proof 
that the addition of easily soluble carbohydrates, or the addition of soluble 
proteins or of amides, on a stomach content poor in protein, increases the 
fermentation to a considerable extent. But not only is the intensity of 
fermentation, i, e. the quantity’- of methane produced, deeply modified by 
changes in the composition of the contents of the paunch, but also the 
kind of fermentation, and consequently the magnitude of the losses. During 
the experiments, not only the quantities of the gases developed (C H4 
andHs) were determined, but also the quantities of volatile fatty acids 
formed as fermentation products, which represent the utilizable products 
of fermentation. It w^-as seen that for equal quantities of combus- 
tible gases, and for equal quantities of traiisformed carbohydrates, the 
quantity of fatty acids produced was very different, and consequently 
that the utilizable portion of the fermented carbohydrate varies very 
much according to the quality of the femrentation. In many cases, the 
common, fermentation in which mainly butyric acid and methane are 
formed, is replaced by one in which the cHef product is lactic acid with . 
insignificant quantities of combustible gases. In this case the utilization.of 
the fermented food is considerably more favourable than w^hen methane is de- 
vdqped in great quantities, but cellulose appears to take but little or no pait: 
in this kind of fermentation. The cell membranes not being sufficiently 
opened, it leads therefore to a greater depression of digestion, which in ’ 
the end makes it appear less favourable to the animal than the usual me- 
\thanefe^mentation.^''■■■'/■ 

Further it: has b^^ during the above-described fermentation 

;;\e;xpenmentsi that 'fermentation, can be very different when 'ensff0:gedfdrage;,;:;3; 
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sucli as ensilaged beet leaves or potato haulms is fed. Consequently all 
existing data on the nutritive value of such ensilaged foods must be revised. 
As is well known, hitherto, with all such kinds of foods, the loss of carbo- 
hydrates has been calculated under all circumstances as an equally large 
loss of nutritive material, whereas this view is not justified, because the 
organic , acids formed in the course of fermentation are directly available to 
the animals, while most, if not all, of the carbohydrates fed in the fresh 
fodder ferment in the paunch forming the same acids. From the above it is 
evident that many parts of the hitherto accepted theory of feeding require 
revision. 

We must no longer attribute to a certain food the same nutritive value 
under all circumstances, as has hitherto been done. We must rather find out 
in what combination the nutritive value of a food proves the most advan- 
tageous. We must learn to avoid the causes which depress digestion and the 
loss of nutritious matter by excessive fermentation, and, on the other hand, 
to choose such combinations of foods that the least easily digestible 
portions of the food are utilized to the greatest possible extent. 

Hitherto we have been able to carry out only a few experiments in 
this new field of research. A series of experiments pubhshedintheL^xMi?m*z^- 
. schafUiche Versucksstation (Vol. 79-80) should be mentioned here, as it shows 
that one and the same food has a very different effect according to the way 
: in which the various components of the same are mixed together. A food 
consisting of hay, starch, rye meal and linseed cake caused a greater forma- 
tion of fat, and consequentlya higher utilization value, when all the hay and 
the linseed cake were given at one feed, and the starrfi-containing foods at 
the other. In this case the stimulating effect of the concentrated food rich 
in albumen favoured the fermentations and the dissolution of the crude 
fibre of the hay, while in the check series of experiments in which the starch 
was given together with the hay, the crude fibre of the latter was digested 
to a smaller extent, so that the final result, namely the laying on of fat, 
was much less. 

the same principle as these experiments, the results of which 
. ha.ye ,been published, other series of experiments have, been carried out 
with the object of showhig how the utilization v^^^^ a food is infiuenced 
by its special mechanical constitution and by the way in which the various 
. components are mixed and set to ferment together in the patinch. In this 
way a series of experiments was carried out in which partially exhausted 
; sHces (Zuckerschnitzein) were compared with completely exhausted slices to 
; which molasses had been added to bring them up to the same sugar content 
as the others, the object being to ascertain how far the envelopment of, 

/ the sugar by the cell membranes, which occurs in the partially exhausted . 
.slices, protects the, sugar against losses by fermentation. 

In other experiments molasses were given in yarious combinations yuth 
other foods. The effect on the fermentation when molasses was given 
as a drink was also tested; in this case it is not so intimatdy nmed 
f m rest of the food as it usually is when fed together with forage 
In yet another experiment molasses w’as m 
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peat, as is frequently done in practice, in order to isolate it, to a certain 
degree, from the other foods in the paunch by means of this substance 
not liable to fermentation. 

I anticipate important results from a series of experiments commenced 
during the summer in which the same forage was given dry and ensilaged. 
In valuing the nutritive value of ensilage, hitherto too decisive a part has 
been played by the simple analysis of the food, which showed that many car- 
bohydrates were transformed into organic acids, thus causing heavy losses 
of combustibles gases. It has not been sufficiently considered that the fer- 
mentations in the silos proceed to a certain extent similarly to those in 
the paunch, and that possibly a part of the loss by fermentation in ensilaging 
is made good by a reduced fermentation in the alimentary canal of animals. 
.This question is at present under investigation in the above experiment, 
At the same time it will be seen whether the presence in the paunch of 
material already fermenting is capable of altering the normal fermentation, 
and, under some circumstances, of increasing or of diminishing the losses 
by fermentation. It will be seen from the above how complicated the 
question is, and how important is its solution; in stock feeding. It will 
therefore be necessary to continue fermentation experiments on thecon- 
tents of the paunch side by side with metabolism experiments in cattle, 
in order to isolate the different factbrs inv^^ which are, as the me- 
tabolism experiments would lead us to conclude, the result of the intiariate 
connection between digestion and fermentation processes and of the trans- 
formations which take place in the animal organs. Already a number of 
Dr Markoff’s experiments wdth paunch contents show^ that the presence , 
of ensilaged food modifies very sensibly the fermentation in the paunch, 
and that under certain circumstances the fermentation losses are consi- 
derably diminished by it. 

An important resrdt of the experiments hitherto made, in which, the 
24 hours metabolism exjperiments in the respiratory chamber were fun, 
simnltaneonsly with direct lung respiration investigations ov^ a shorter 
period, is the recognition of the fact that unaltered carbohydrates scarcely 
enter into the metabolism of ruminants, and that, instead, ail the material 
is transformed by fermentation in the paunch ihtq organic acids and 
perhaps partially into alcohol. This is clearly seen by the relatively low 
values of the respiratory quotient of tire animals. The low quotients 
are an index of the oxidation of the ; nutritive substances which are circu-r 
latihg and being burned in the ' body ; in ruminants these are very differ- 
' ent from those taken up in the food, which, , in splitting up through : 
fermentation; give off large quantities of carbonic acid together with 
combustible gases., Qf this carbonic acid produced in the paunch very 
Httle. is resdrbed and ' exhaled through the lungs, the greatest quantity 
being passed out from the paunch through the oesophagus. In Pettenkofex’s 
apparatus these quantities of gas mingle with the real respiration gas^s 
eWlved by the oxidation of the fermentation bodies (mainly fatty acids) 
the;.tissties 
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ExperiuaeBits made by direct ptdmonary respiration with a food whose 
complete combustion should give a quotient of i.o and even something 
more, on account of the formation of methane, gave figures between 0.76 
and a maximum of 0.92. Parallel experiments in the respiratory chamber 
yielded the high respiratory quotient as calculated from the composition 
of the food. A very remarkable difierence in the constitution of the organs 
in cattle and in horses is explained by this transformation of food in the 
paunch. In horses the liver as well as the muscles are always very rich 
in reserve carbohydrate (glycogen). In cattle the glycogen content of the 
organs is very low (1). The explanation is that, in. the former the carbohy- 
drates of the food enter as such into the circulation, whilst in ruminants these 
are completely reduced to fatty acids, from which, in the animal body, 
only very little, if any, glycogen is formed. 

A further series of problems to be solved by respiratory experiments, 
which have been begun on Carnivora and omnivora, is that concerning 
the expenditure of energy required for the transformation of food into 
contituents of the body as it takes place in growth, in fattening, in the 
production of milt and in the growth of the foetus, as well as in the pro- 
duction of eggs in birds. Investigations into these subjects have recently 
been undertaken by Von der Heide and Klein {2), Dienes (3), Morgulis, 
Diakow and Gerhartz. A part of the results of the experiments has already 
been published. The whole of the work done confirms a fact that Kellner had 
already pointed out, but which in his works could not appear with due dear- 
ness on account of the losses due to fermentation and to the great amount of 
work required by digestion in herbivorous animals, namely that every assi- 
milation of food in the body is attended by a considerable loss of energy. In 
other words the excess of food which is given for the purposes of production 
never accomplishes its object without losses. A considerable proportion is 
consumed in the chemical processes which transform the food material into 
organic substance. These losses are greatest in the laying on of proteins, 
as occurs in growing animals, but they are also very considerable when the 
fat contained in the food is deposited in the animal body during the fatten- 
ing process, as has been found in Von der Heide and Klein's experiments 
with pigs, notwithstanding the fact that into this process chemical 
changes scarcely enter. The consumption of energy in the growth 
of the foetus and in the production of milk are more easily re- 
cognised by the experiments of Dienes. It appears that in the 
last days of pregnancy, during which the foetus grows most, and 
al^o during lactation, the process of combustion is increased by 26 


(r) The difference is so constant that it has been used as a test to distinguish beef 
' from horseflesh. . , ■' 

(3) Von der heide and W. Klein. Stoff iind Energie Ansatz des Schweines be! 
Wachstum und. Bioohmische Zeitsckrift^ 55 , p. i 95 , 1913- 

, (3) Bienes, S. Beitrag zvls Xenntniss dcs Stolfwech&els in der Schwangerschaft . uni 
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to 29 per cent. THs increase is naturally greater the more organic sub- 
stance is produced. Thus in the case of cows yielding much mUk, besides 
the addition to the rations required to provide the material for the miltr, 
a further considerable supplement must be given to cover the work of pro- 
duction. This supplement is estimated according to the results of preli- 
minary experiments at from 50 to 60 per cent, of the energy of the milk 
produced. The experiments of Gerhartz on the transformation of energy 
in the laying hen are more complete than any hitherto made on the 
production of milk (1). In this work of production, in which a specific 
material in the form of eggs is produced in large quantities by the animal, 
the expenditure of work expressed in calories is equal to the whole combus- 
tion value of the mass produced. 

I hope that with the help of the methods described above and of the 
investigations now under way it will be possible, in the course of the next 
few years, to throw so much light on the subject as to enable practical 
rules for the science of feeding to be drawn up. 


(i) The paper is beiag printed in Arch. f. d, ges Physiol. 
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298 - Legislative Measures Relating to the Irade in Silkworm Eggs. - Enquiry 

made by the International Institute of A^ncuUure. 

In order to obtain information as to the legislative measures deaEng 
with the trade in silkworm eggs (“ graine at present in force, the In- 
stitute addressed a circular letter in September 1913, to the Department 
of Agriculture of each country in, w^hich the raising of silkworms is. of im- 
, portance, asking whether any such measures existed in the country. Further, 
a special question asked whether it was obligatory that silkworm eggs for sale 
should have been raised by the Pasteur system. 

A large number of answers were received, frequently accompanied by 
various publications dealing with the subject ; the following is a summary 
of the information received. 

Atisimlia. — No special measures or regulations exist in any of the 
States of the Australian Commonwealth. 

; , Amiria. — So far the necessity for special laws has not been felt, as 
sericulturists, of their own accord, only employ the eggs prepared on the Pa- 
steur system, and the trade has rigourously excluded all material not so 
prepared.: The Agricultural Experiment Station at Gorz , senses as a 
sericiiltural testing station, and, when required, tests the graine and 
grants certificates. 

The Sericultoal Institute at Trent, which was created by the agri- 
cultural council of the province, produces large quantities of graine, using 
the cellular method exclusively. The above Institute only began to 
supply the graine in 1885 ; ^.t the present day it furnishes about twor 
' thirds of the total quantity required by the country. The whole process 
of egg production, as wdl as sericultural courses for men and women, 
are carried out in the building specially erected in 1894 at a cost of 
crowns (ow^ . V; 
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Bulgaria, — Both the internal trade and the import of graine is 
regulated b^- the « I^aw on the development of the silk industry in 
Bulgaria v/hich dates from January 24, 1906, and contains the following 
provisions: 

Production of graine in Bulgaria may only be carried out under Government supervision 
and \vitli the use of the cellular system. 

In order to become a producer of graine a special permission is required, and the technical 
operations must be directed, by certilicated members of the staff who have attended a sericul- 
tural course either in Bulgaria or abroad. 

The despatch or consignment of graine is prohibited before March 15. 

Producers of graine must give written notice to the Department of Commerce and Agrb 
culture, previous to jMarch i, as to the amount of graine they intend to produce, and before 
April 15 must furnish a list of the silkworm raisers who have been provided with graine, as 
well as the amount provided in each case. 

Government inspectors visit the breeding houses and make a rigorous inspection of the 
microscopical selection work. 

In the event of disputes arising between the producers of graine and the Government au- 
thorities, matters are refered to the court of justice for trial. 

The graine must be put on the market in little sacks containing esiactly 10, or 30 gms. ; . 
these must be enclosed in boxes bearing the name of the firm which produced them, and the 
race and weight of the contained graine. Such boxes are further wapped round with a paper: 
band provided free by the Government. No variation of this system of packing permitted. 

Importation of graine from abroad is allowed from August to November t5 or from Fe- 
bruary I to Jlarch I if the necessary authorisation has been obtained from the Government, 
who also inspects such consignihents. The graine must have been produced by the Fastetir 
system, must be pure and unadulterated, and should be accompanied by samples of the cocoons 
from which it was produced. Imported graine if declared marketable is provided with the 
o^cial bands mentioned above, but if declared defective or infected must be redispatched 
abroad imme^liately by the consignee ; in the case of failure to comply with this order within 
10 days, the graine is destroyed on the spot. The official bands for imported boxes are charged . 
5 centimes for boxes containing 10 gms. and 10 centimes for boxes containing more than 
10 gms. 

The Government suspends for three or five years the importation of graine from firms, who 
do not show proper liomogeneitj^ in their samples of cocoons. ’ 

Producers in those countries with whom Bulgaria has concluded a commercial treaty are 
subjected to the conditions laid down in the treaty in question. 

A special convention between France and Bffigariai dating from January 1906, regtilates 
the import trade from that country. The graine must be produced on the Pasteur prin- 
ciple and imported in sacks each containing the moth or in boxes bearing a band which con- 
stitutes an official guarantee from the French government^ and which allows the boxes to come 
through without inspection by the Bulgarian officials. . Without the band tlie material must 
be examined within a month, either by the purchaw uirder the supeivision of Government 
fidals or by the latter themselves., The application of the Bulgarian official band is charged . 
1. 10 fr. per 100 sacks, examined if the work hr^ been done by the Government officials, or if 
. the work was done only under the superintendence of Government officials, the charge is 10 cen- : 
times and 5 centimes per box of 30 gms. and 10 gms, respectively. 

E^^en wi th French consignments the purchasor requires Government authorisation,, but this , 
cannot foe refused unless the graine sent does not correspond with the description on the official 
band or on box containing the bags of graine. Importation is allowed from August i to 
'' 3 >ecember' i,' or ‘from Febmary 1 to March, 15. ■ _v', 



i;eGISI.ATlVE AND ADMINISTRATIVE MEASURES 


449 


China, — No laws or regulations relating to the silkworm egg trade exist. 
Only the sericultural schoools put on the market graine which has been sub- 
jected to microscopical examination, and such graine is put into boxes 
bearing the school seal, but the peasant rearers prefer to buy their graine 
from, merchants. The latter collect eggs of various species and indicate 
the place of production on the wrappers, as well as append their own 
seal. 

Besides the peasant rearers who merely raise silkworms from eggs col- 
lected themselves, exercising a rough kind of selection, there are certain 
rearers who make a special business of producing graine for sale. 

The Department of Agriculture and Forests has brought forward pro- 
posals for laws and regulations on the silkworm egg trade and the silkworm 
industry generally, including preventive measures for disease etc., but at 
a the end of 1913 such proposals had not yet been made law. 

France, — The Government control was instituted by a decree on April 
,26, 1907 supplemented by a ministerial instruction on April 24, 1912. Pro- 
ducers are not obliged to submit to the control but those who do submit 
receive Government guarantee for their goods. 

A special inspector staff is made up of sub-inspectors who superintend 
the production and boxing of the graine, and of inspectors who organise 
and direct the operations of the above officials. The inspectors must assure 
themselves, by means of surprise visits, that the graine is produced exclu- 
sively by the Pasteur method, and that the conditions generally warrant 
the fixing of the official band to the boxes. The sub-inspectors visit the 
cultivators who raise the cocoons for the graine-producing establishments, 
as wen as the latter themselves. 

In the selection of the cocoons, the type and quality of each different 
lot is examined, and the number making up the lot is noted. Great 
stress is laid, of course, on the microscopical examination of both pupae 
and moths. 

' During the washing, drying, cleaning, and boxing of the eggs, the sub- 
itispector has to see that no adulteration takes place. He is further respon- 
sible for marking the exact weight of eggs on the official band of each box, 
as wdl as the name and address of the producer, and the race and colour of 
the cocoons. 

Producers of graine who wish to be under Government control must 
send in to the, State Department of Agriculture a special form every year 
before March 31, in which they undertake to subject themselves to all the 
prescribed regulations for both the internal and the external trade, and to 
rfurnish Government officials with all the necessary facilities for carr3dng 
out their work of inspection. 

Greece, — No special regulations exist, but the Government meditate 
bringing in such measures shortly. ; . 

Hmgary, — to sericulture and the silk industry 

;;haVe been in the hands of a special government department since iSSo, 

^ Royal Inspectorate for the Development of the Silk Tndustiy m 
^Hr^gary It was decreed by law in 1885 that the Inspectorate alone 
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should have the right to distribute gratis to all who wished to rear the worms, 
graiiie produced by the Pasteur system. The cocoons are then acquired by 
the Government at a fixed price'of 2.33 crowns per kilo (10 % ^ lb.), 

in which allowance has been made for the value of the graine distributed 
free. The Government has erected a Sexicultural Institute at Szekszard ; 
in this 280 microscopes are kept in use, selecting annually 6 to 7 milliop 
pairs of moths for the cells, each pair being subjected to microscopical exa- 
mination b^^ three different members of the staff. To maintain the racial 
vigour, about two million cells containing moths are imported annually 
from Italy or France, and the graine produced by these couples is distri- 
buted the following year. 

India md British Crown Colonies, — No special regulations exist. In 
India attempts have been made to induce cultivators to use selected graine 
exclusive^, and facilities for its acquirements have been granted in silk- ! 
raising districts. In Ceylon imports of graine have been limited to selected 
material from Italy or from the Government establishment in Kash- 
mir, and such precautionary measures wiU undoubtedly be continued 
in future. 

Italy , special regulations exist other than art. 15. of the law No. . 
869, Jitly 6., igiiy dealing with the silk industry, in which it is stated that all 
silkworm eggs consigned by post or railway and gohe astray in transit 
must be destroyed instead of being sold as is usually the custom with lost 
goods. Nevertheless there are numerous firms which carry on a business, 
in graine both at home and abroad and which produce their eggs on the 
Pasteur S5^stem and guarantee the material they supply. Further, the two 
Royal Experimental Stations of sericulture of Padua and Ascoli Piceno, 
as well as the Serictiltural Departments of the Royal Agricultural 
Colleges of Milan, Portici and Perugia, and numerous other small seri- 
cicultural stations (** osservatori ”) exert a considerable benefickH 
influence on the commerce of graine. . ^ 

Japan, — There exists a fundamental law for the silkworm egg trade 
dating from March 29, 1911, No. 47, which is known as « san-shi-gyo-ho." 
Other regulations concerning the execution of this law are as follows : . 

^7.) Impenal decree of July 29, 1911 (No. 214), on the right of inspecting graine. 

Imperial decree of November 22, 1911 (No. 276), on the organisation of a committee 
for the inspection of graine. 

e) Decree of the Department of xAgriculturie and Commerce of November 3,. 1911 V 
{No., 30), relative to Uie aj>pUcation of the absve law. 

. 4 ) Instructions issued by the Department of Agriculture and Commerce, December 16 
1911 (No. 19) relating to the said law. 

. 4 Notification from the Department, December 6, 1 91 1 (No. 571} , relative t6 prevditiye 
'measures against '.silk^vorm diseases, 

, /) Ministerim decree, 1911 (No, 31), with regard to the organisation of the Bureau of ' 
Inspection for Sericulture. ; ^ 

g) Ministerial decree, May i, 1911 (No, sr), relating to the subveiilion granted for en- 
couragernent of Improved methods in the production of graine, ' ; ; . , . ■ f 
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Japanese law lays down that all graine put on the market must have 
been produced by the Pasteur system, details being given in the above - 
mentioned document {e). 

Roumania. — Ho special laws are in existence. Imports are all 
subjected to examination by the sericultural station before being allowed 
to circulate in the country. All graine must be produced by the Pasteur 
system and be free from all disease. 

Russia. — Ho special laws exist, but measures are now being discussed 
in this connection. 

Spain — A royal decree dating from May 16, 1913, prohibits all im- 
, ports from France unless the latter bear the official bands which constitute 
a Government guarantee. Imports from other countries are subjected to 
no special regulations and the graine may be either cellular or industrial ; 
in fact, it more usually consists of the industrial variety. 

299 The Institution of a Teehnical Commission of Agricultural Meteorology 
at the Direction generale des Eaux et Pordts ** in Prance. — Mimstire de 

. VAgficuUwe, Bulletin mensuel de VOffice des Renseignemenis asncoleSf Year 13, No. I, 
p. 8. Paris, January 1914. 

By a Ministerial Decree of January 6, 1914, a technical commission 
: of Agricultural Meteorolog}’’ has been established at the French Ministry 
of Agriculture. The commission consists of 30 members who are nominated 
for three years by Ministerial decree, and it is attached to the '' Direction 
G&aerale des Eaux et Forets ». Its duty is to give its opinion upon the 
studies to he carried out in the different agricultural districts of France, 
upon the establishment and management of the Stations and Posts of Ob- 
servation and upon all question laid before it by the Ministry of Agriculture. 

300 - some Data on the Agriculture of the German Protectorates. — Die deutscUn 

Schutzgehiete in Afrika md der Siidsee 1912-13, Amtlicher Jaliresicricht^ herausgegeben 
vom Reichs-Kolonialamt, pp. 82-111 and 121-12S. Berlin, 1914. 

The following data on the agriculture and trade of the German Pro- 
tectorates are taken from the official report of 1914 published by the Im- 
perial Ministry for the Colonies on the German Protectorates. 

Among the various branches of German colonial economy, agricultural 
produce occupies the first place. During the year dealt with by the Report, 
the plantations enjoyed, in the main, favourable market conditions, as the 
effects of the low prices for rubber were not yet much felt. The rubber 
plantations in Germany East Africa have been considerably extended. 
Sisal yidded a good crop which sold easily at good prices. The production 
of coffee increased. The plantations in Kamerun are progressing ; a new 
branch, bananas, has a good prospect for the future, owing to the formation ; 
of a firm for their export., In Togo the plantations have increased in num- 
ber and in extent. In German New Guinea ako, the area under planta- 
tions has considerably increased. It is satisfactory to note the progress in 
the growing of other produce, such as rubber and cacao, besides coconuts, 

■. because the exdnsiye production of presents serious drawbacks 
. from the point of view of colonial econonucs. At Samoa the ^ 
pf Hevea has made much prog ' ^ ^ v 
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Table I gives a synopsis for 1912 of the plantations belonging to Euro- 
peans in all the German Protectorates. 

Fanning in German South-West Africa has not yet felt all the bene- 
fits expected from the new railways, but it has nevertheless developed very 
satisfactorily. Notwithstanding the small amount of rain and the poor 
pasturage, the live stock of the farms has increased as well as the number of 
the latter. In 1913 there were i 331 farms comprising 33 096 806 acres, 
against i 245 farms with 32 oor 861 acres in the previous year. 

Table 'II shows the number of head of hive stock in German South- 
West Africa in 1912 and 1913 and those of East Africa and German 
New Guinea in 1913. 


TabeE II. 


Eive stock 

German South-West 
Africa 

German East Africa 

1913 

German 

New Guinea 

1913 

1912 

• 1913 

belonging 

to 

Europeans 
{501 farms) 

belonging 

to" 

natives {*) 

Cattle 

171 784 

205 643 

43 617 

3 950 250 

2572 

Sbeep for wool 

46 901 

53 691' 


> 

1 

Persian sheep 

12588 

17 I7ii 


„ ( 

f 

Karakul sheep ...... 

4094 

xrx 9 j 

> 41 647 

6 398 oooj 

^ sheep 891 

African sheep for meat , . 

432 4S1 

472 585! 


/ 

Angora goats. 

10387 

18 163' 


1 


Horses . . . , ..... 

448279 

485 401^ 


i 

goaf-s 556 

Asses i 

13340 

15 916 

202 

loi 

1 

421 

Common goats 

7015 

8563’ 

2543 

22 091 1 

17 

' Mules. 

4 879 

5055 

375 

52 


Pigs . 

7195' 

7772 

5460 

497 

2 706 

Camels 

7S9 

709 

— 

38 

. — 

Ostriches 

1277 

1507 

173 


— 

Poultry 

71 753 

87 386 

— ' 

. — , 

15 019 


{*} TJse figures of ibis column are mostly estimated. 


The establishments of the Administration for the Promotion of Agri- 
culture have continued to develop and have displayed great activity, 
especially in German East Africa, where their number has reached eight. 
Extensive veterinary: measures for the control of cattle plague have been 
organized in the colony. The campaign against the diseases of live stock 
has been continued in Gerinan . South-West Africa. In German New 
: Guinea the bases of a veterinary service have been laid. 

Jn Samoa agricultural experimentation has been newly organized and 
attention is paid to the phytopathological service, while it :con1n^^ 



'EDVCATIOK 
'EXPERI- 
MENTATION IN 
''ACRiCULTXmE' 
FORESTRY. 


mmwtxxm.'i 
fiaows AN© 

CWCJRESSES. 


454 AGRICULTtJRAI, SHOWS AJJD CONGRESSES 


For forestry the chief measures have consisted in the creation of new 
forest resetA^es, especially in East Africa and in Togo. The forest reserves 
n East Africa extended, in 1913 (April i), over an area of i 833 817 acres, 
against 1 197 040 in 1912. 

The foreign trade of all the Protectorates rose in 1912 to 
£12 890 000 (ill 760 000 in 1911), which is principally due to the total in- 
crease of Trade in East Africa ; this rose from £3 330 000 to £2 970 000. 
The total import trade of all the Protectorates has risen from £6 968 398 
to £6 991 268 ; wliiie the exports have risen from £4 801 818 to £5 923 126. 
To this increase of exports German South-West Africa has contributed 
£540 000 and German East Africa £440 000. 

Table III shows the principal animal and vegetable products exported, 
arranged according to value. 


Tabeb III. 

S ' £ 


■ Rubbei . 

. . . . 1036242 

Timber 

. . . . 41829 

Copra . 

• • ■ • 573520 

Wax 

. . . . 40624 

Palm kernels 

• • * ‘ 

Cattle 

. . . . 26259 

Sisal 

. . . . 361114 

Sesame 

. * . . 25.662 

Cacao 

.... 265296 

Maize 

. . . . 14 150 

Hides 

.... 212268 

Butter, milk, etc. .... 

. . . . 12630 

Palm oil 

.... 148727, 

Rice 

. . . . 9646 

Cotton - . 

. . . . 128621 

Kola nuts 

. . . . 8181 

Coffee 

. . . . 93284 

Wool 

• * • • 7333 

Earthiiuts 

. . . . 62380 

Taubarks 

. . . . 4892 

Ivory ........ 

... 46011 

Ostrich feathers 

. . . . 4753 


301 - The Establishment of a Laboratory at the Marseilles Ooloiilal Instlfcle'' 
for the Study 0! Cereals and other Starch-producing Plants* pehrPw, 

m La Quinzaine coloniale, Year 17, No, 34, pp. 861-862, Paris, December 25T'9ii '' 

The Marseilles Colonial Institute has decided to ei&ct a laboratory for 
the special study of cereals and other starch-producing plants cultivated 
in the French possessions. This laboratory will be furnished with all the 
apparatus necessary for grinding and baking experiments with cereals, for;', 
husking, bleaching and testing the hardness of rice, and for experiments on 
obtaining starch and alcohol from other starch -producing plants. These 
technical investigations will be supplemented by the necessary botanipal 
determination of the plants, and by their chemical analysis. 

302 - Agriciilteal Shows. 

Amirw* ; , ’ , ' 

lf!4 — 'Flower show of the Imperial Horticultural Society, OSices: 

12 XsIot Wslhelmriug* Vieiuia. 

Sept, ^a.mpick. ---Agricultural audinclustiial show, organized by the Nie<'’'er6stef- 
rdcfechef^^dCfekulturrat ” in ;coujunction with the luunidpality of %id the ' 
j|;’; ' local Association. Offices of the “ lAiideskuUutrat ” : St«lito«tggasse, 2 , ' 

/A%niia' I. ' '' ■' . , ■ - ■; ■ , >■ 
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AGRlCtn^TURAL SHOWS AND CONGRESSES 

Belgium. 

1914 Ang. 15-18 Hu3^ — Septennial InternationalHorticiiltural and Agricultural Show. Adress 
to : M, Paul Marechal, Statte Huy, Belgium. 

Nov. 7-9. Brussels, Grand Hall du Cinquantenaire. — In tenia tional Poultry Show, orga- 
nized by the “ Societe centrale d*Aviculture de Belgique OfEces : Royal-Bourse, 
rue Henri-Mans 13-14J Brussels. 

France. 

1914 May 36-31. Caen. — National poultry show, organized by the “ Societe d’ Aviculture de la 
Basse-Nonnandie M. H^diard, 37 rue de Bretagne, Caen. 

May 39-June I. Biarritz. — International Show of Horticultural Produce, held at the 
time of the i8th Congress of the Amis des Roses, Socidt6 francaise des RosiMstes 
under the auspices of the “ Soci^td d*Accliniationta du Golfe de Gascogne M. Hum- 
Sen tour^, general sec., Societe d*Acdimatation, Biarritz. 

, June. Paris. — Exhibit of useful and injurious insects and of insectivorous birds, under 
the patronage of the Ministry of Agriculture. The profits will go towards the founda- 
tion of Entomological Stations and I^aboratories. 

June Paris, Champ de Mars — Second General show of Breeding Stock (cattle, 

i ' sheep and pigs) organized by the Minister of Agriculture. The show of stud horses 

< ^ and asses will be held at the same time. 

Qermany. 

4914 Frankfort-on-the-Oder. — Three Horticultnral Shows will be held by the Frankfort 
Horticultural Society in connection with its fiftieth anniversary, viz,: IVIay 2-4^ 
Aug. 13-17 and Sept. 19-21. Director: H. Steffen, Gebenerstrasse 18, Frankfurt a-O. 

May 23-S6. Magdeburg, — 25th show and sale of horses and exhibition of a^icultural 
machines, with show of sheep, sheep-do^ and poultry. ; 

Hungary, 

1914 S^^embeir. — : Ifhe sale and show mentioned in B, March 1914, p. 325, has been put off 
"to ^tember. ' ^ 

Italy . ; 

SS 914 Autumn. Vercelli (Piedmont), — Competition for mechanical cultivation of rice-^fields,. 
organized by the “ Stazione Sperimentak di Risicultura 
Rumania. 

1914 May. Bukarest. — Agricultural show with competition for motor ploughs. 

Russia. 

"1914 M|ay2o-June 7. Warsaw. — International show of agricultural machines with internal 
combustion engines, organized by the Central Agricultural Society of Poland. 
limqn of South Africa. 

Agricultural shows : May 6-7, Hooptad (Orafige Free State) ; May 32-35,. Pretoria j 
Cl^J'nns'val) ; July 7-10, Durban. ’ 

4 * Bhrewsburg — Royal Agricultural ^ciety^s Show, 

■July 7 ^ 0 , Corfe --A^'-Munster 'Agricultural Society’s S 

July 21-23. Newport: C^fqn.)^ ' -T- National Agricultural Society’s Show, 

' . Nov, '19-21, ^ Fat .stoci show , of the ' Norfolk and .Norwich 

. ' ‘ ■■ ■'., '• 

Dec, 7-11, ■■ 

-'Agtfpitural ' 

May 29-June 1; Eiarritiz^''r^|ij&;' 0 cmgr^^^ 

^ Rosatotes M. 
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Sept. 4-6. Byons. — Annual congress arranged by the “ Union nationale des Sod^t^s 
d’hoTticulture de France Special subject : fruit-growing and the fruit trade. 
M. Charles Balter, sec. of the Union, Faubourg de Croucels, Troyes. 

Sept. 7 (opening). Grenoble. — Pomological Congress, organized by the “ Socide Po- 
mologique de France”. 


CROPS AND CULTIVATION. 

304 - The Frequency of Low Temperatures in the Sudan and its Effect on the 

5SOLoGr Cotton Crop. — Htjrst, H. E. in The Cairo Scientific JowrnaZ,, Vol. Vil, No. 87, 

pp. 265-26S. Giza, December 1913. 

During the season 1910-11, a very poor cotton crop was obtained at 
Atbara; this was attributed to the low temperatures experienced in the mon- 
ths of November and December. The actual temperatures registered were , 
12 readings of ii^C.or lower, while in ordinary years only about 4 such low 
readings are registered, so that the damaging limit lies probably between 
4 and 13 occurrences of iioC. or lower. The writer tabulated the frequencies 
of low temperatures (ii® C. or lower) registered at various points in the : 

, . Sudan dtmng fe and theij calculated the probability of 

the occurrencebfSorigsuchlbw temperattires inoneyear at these different 
points. He pomts out that the results are only approxirhately correct, , 
as the available records only cpyer a small number of years, also that more 
research is required as to the actual temperature conditions required to 
damage the cotton crop ; but, assuming that low temperature alone was 
responsible for the damage to the cotton crop at Atbara in 1910, the results 
indicate that cotton cannot be grown in the neighbourhood of Atbara: and 
- Dueim without considerable risk, while at Khartoum the risks are less, though 
further investigations are required to define them exactly; but at, Wad 
Medani, Kassala and Tokar there seems to be Ettle danger from orfd 
' .weather. , ' . 

An accompanying chart shows that the dividing hue between safe and 
doubtful districts seems to follow roughly the isotherm of meanminimum 
temperature for the time of year of 16° C. Consequently, before much ' 
cultivation is commenced in the Western Gezira, the exact effects of low 
temperature on the growth of cotton should be investigated. 

305 - Kainfail and Spring Wheat. -- B iair, T. a. in JfowfMy Weather Eevim, . 

VoL 41, Np. xo, pp. 1515-1517. Washington, October 1913. ' 

The influence of rainfaU on the 3ddd of spring wheat is estimatM^^b^^^ 

? . calcularihg the departure from the normal of the annual yields, and of the 
during the months of May and June, for the 22 years 1^1-19x2. 

/ The data ntfer . to the States of Minnesota, North D^^ 
t ^ kota, and the results indicate that while the rainfall during the growing 
** '';^'ieason%''theohief deternunm^ regard to the wheat yietdintie'. ' 

\ Dak0&'as,^ th^,,i$;prqWbly.,not\,the;case;,mMinn^tay^^ 

ifv, . . ^ land is ' ba^y '^aihed,; 'and ' the’' best: orops are, when ■ , 

_ ^p«|pitario^ is'hbroal'qr 'sl%!r^ 
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306 - Relation of Precipitation to Tree Growth. — Stewast, m . n . in MimiUy 
Weather Review {U. S. Dep, of Agr.)^ Vdl. XVI, No, 9, p. 1287. Washington. Sep- 
tember 1913. 

The width of the rings in an oak stump was measured and compared 
with the rainfall records of the district over a period of 75 years. June and 
July appear to be the two months whose rainfall is most closely connected 
with tree growth; considering only the precipitation of these two 
months, practically all rings more than 10 per cent, below the average 
width were formed in years of subnormal rainfall, while 62 per cent, of the 
rings above the average width correspond with years when the rainfall was 
above the average. 

307 - Recent Studies of Snow in the United States. — Church, j. e. Jun. (Uni- 
versity of Nevada) in QuarieHy Journal of the Royal Meteorological Society, Vol. XU, 
No. 169, pp. 43-53. Uondon, January 1914. 

A description of the instruments used by the writer in surveys, and 
of his methodsof working, together with some obse^ations on the relation 
of motiatains and forests to the conserv^ation of snow, the principal results 
of which have already appeared in this BuUetm{i), 

308 On a New Method of Measuring the Capillary Lift of Soils,— U yni)e,c.j. 

' and Dupr6, H. a. ia the Journal of the American Society of Agronomy ^ Vol. V, 
No. 2, pp. 107-116. Lancaster, Pa., April-June, 1913. 

Small glass funnels (4 cm. in diameter across the top) were fitted with , 
cotton cloth filters, cut in the form of a circle 2 cm. in diameter and folded' 
like a filter paper. Soil samples were boiled in water, and a little; of the. hot 
mixture was poured on to the filter, the funiid vras placed in a Centrifuge 
Clip, already containing water, and centrifuged, the process being repeated 
till the layer of soil settled bn the filter reached well above the edges of 
the cotton cloth fibres. The lower end of each funnel was then connected 
with a vertical capillary tube filled with water, the other end of the tube 
dipping into a basin of mercury, so that the whole constituted a continuous 
water column from the lower surface of the soil layer to the surface of the, 
mercury. As water evaporated from the upper surface of the soil, the 
:\%ercury rose in the capillary tube and the capillary lift could be measured. 

: A subsoil containing 74 per cent of clay and' various soil fractions were 
tested as follows : (Table I). 

, The theoretical capillar};^ lift was calculated for the different soil 
ft^tiohs, and in all cases except the clay fraction, the observed^ values fell 
i^tween the limits of the calculated values. In, the case of the day, the cal-, 
enlated value surpass^ 34 feet; of water or the height of a, column supported 
, bf one atmosphto, Some soils that were tried also gave higher calodated . 

; Values than 34 feet , of water, and in all these cases, the observed, values 
remainedbelow the 34 feet. From this, the writers conduded that the'ptess- ; 
,j , ure oftheatinosphere linri^ the capillarylift which could be observed, gmd . 
Iherefore) that if the pressure were lucre would folloiv that the cap ' 

/ ‘>“’,(3:) See 'No. 463,^ B. May' 1913.',,;'" 'i' " ' 
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Table I. 


Soil 

; 

Bxam. of 

1 



soil particles 

i 

Mercury column 

Equivalent 
water column 


mm. 

1 

on. 

feet. 

Subsoil containing 74 % of 'clay’ 

■— 

i' 

67-5 

30.1 

Sand (mcuium) 

0.5-0.25 

( 

1 

2.2 

2.1 

0.98 

Sand (fine) 

0.25—0.1 

i 

4.0 

3*9 

1.78 


0.1-0.05 

! 

9.1 

4.05 

Sand (very fine) 

8.8 




22.4 

9-99 

sut 

0.05-0.005 

1 

21.3 ' 




60.1 

26.S0 

Clay 

0.005- 

1 

j_ 

55.9 


kry lift would be ittcreased too, and vice ver^. ; To this end the whole 
apparatus described above was enclosed in a glass case where the pressnte 
could be controlled, and, worldng with clay the following results were 
obtained : (Table II). 

Table 11. 

Pressure Capillary lift, 

cm, of mercury cm. of mercury 

76 i Normal 

76 j Pressure 

99.5 - « . . 

104.2 .... 

61.3 .... 

56.3 ’ • - 

The writer points out that one of the great advantages of this new 
method of measnring the capillary lift is the rapidity with which observa^ 
tions may be made. In the experiments on the subsoil given in Table I 
the lift of 30.1 feet took place in 20 hours. 

309 - On Osmosis in Soils: The ot the Soil Constilaents as Seml- 

jpriMable Membranes. — i^ynde, c. j. and h. a. m the journal of the 

Society 'Of A.^^r onofny, ' Vol. V, No. 2, pp. 102-106. I^aiicaster^ Pa., AprU- 

In previous investigations (i) , it has been shown that a clay snbsoil, cen- 
trifuged into a dense layer about 2 inches thick, or more, in the bottom bf a 


. 55-9 

. 60,1 

. S6.3 

• 734 
. 56-3 

• 4-^*3 
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cylinder, acts as a semi-permeable membrane whose efficiency varies with 
the depth of the column of clay. In the present paper, the efficiency of 
the various soil fractions to form this membrane was tested with the follo- 
wing results : 


Soil fraction 

Diatneier 

of 

particles 

Depth 

of 

soil 

colomn 

Osmotic 

pressure 

per 

sq. cm. 

Resistance 

Of 

solution 

Efficiency 
of soil column 
compared with 
a perfect 
semi-petmeable 
menhrane 


max. 

cm. 

gms.j 

ohms. 

per cent. 

Sand (medium) 

0.5 - 0.25 

7 

0 

— 


, » (fine) : 

0,25 -O.I 

7 

0 

— 


» (very fine) .... 

O.I -0.05 

7 1 

0 

— 

— 

Silt . . . 

0.05 -0,005 

8 

0.2 

850 

0.07 

Clay . . ... . . . . . 

0.005-O.OOI 

6.5 

4.4 

I 400 

2,6 

Fine day, , 

o.ooi- 

5-5 

42.0 

I 500 

27.1 

Clay remaining in sus- 
p^sion for a week . . , 

— 

6.0 

315.0 

— 

— 


The efficiency increased as the size of the partides diminished, and, 
while fractions made up of partides over 0*05 mm. in diameter were q^uite 
ineffective,, that consisting of particles which had remained in suspension 
for a week had already reached an osmotic pressure of 315 gms. per sq. cm. 
when the artide went to press, and the pressure was still increasing. The 
solutions used were clay subsoil solutions. 

310 - Estimation of the Surface of Soils* — hanley, j. a. (Rothamsted Experiment 
Statiou) in Tin Journal of Agricultural SciencCi Vol. VI, No. i, pp. 58-62. Cambridge 
January 1914. 

: An investigation into the possibility of estimating colloids in soils 

-by means of dye solutions. - ^ 

Three soils were selected which contained 3 per cent, 8 per cent, and 
2b per cent of day respectivd3^ and 12 solutions of methyl violet were 
prepared vapihg in strength from 0.25 gms. to 3 gms, per litre. Five grams 
of air dry soil were shaken up with ibo cc. of each solution, and left in 
contact for 48 hours, then part of the top solution was pipetted off, diluted 
suitably, and the dye estimated colorimetricaUy by means of ISTessler tubes 
and a standard dye solution^ The amount of dye absorbed per 100 dry 
soil was calculated, and plotted against the concentration of the final 
"solution,, / 

The results jnelded three curves which show that when compared 
m the basis of the concentration of the final solution instead of that of the 
,*^ginal solution,, the, xatio. between; the' ^ dye absorbed:, by'.; the ^ . 

%:ee soils remains practically d)iistant for vk^ concefitratiohSi' is 
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equal to 0.74 : 0.86 : i for the soils contamiug 3, 8, and 20 per cent of day 
respectively. In other words, to obtain relative values indicating the active 
surfaces of different soils, it is necessary that each soil be brought into 
equilibrium with a solution of the same strength, and as some soils absorb 
more dye than others, a solution of different strength must be used for 
each soil. 

The writer adopted a standard equilibrium solution of 0.05 per cent, and 
is continuing his investigations as the method is simple and likely to prove 
useful as an index of certain physical qualities in soils. 

311 - The Humus of Acid and Alkaline PeatSi — hajjlev, j. a, (Rothamsted 

E^eriment Station} in The Journal of Agricultural Science, Vol. VI, No i, pp, 63-76. 

Cambridge, January 1914. 

A collection of peats, received atthe Rothamsted Laboratory from var- 
ious parts of England was investigated with a view to establishing a chem- 
ical (hstinction between the different classes of such soils, and more espec-/ 
ialiy between the alkaline or normal peats and the add peats. 

In 35 soils the humus was extracted with 4 per cent ammonia befbte 

■ ' ■ K 

and after treatment with — hydrochloric acid, and the results showed that 

: r . 5 , . 

a sail imght be^ yet have a considerable amount of its humus 

soluble in. ammonia witliout previous add treatment. In a number 61 
calcium carbonate determinations carried out simultaneously, no soil 
add to litmus contaixied carbonate, while all the alkaline soih ^d. 

Five soils were then selected for more detailed study along thefpllow- 
ing lines : the nitrogen was estimated in the ammonia extracts obtained 
before and after acid treatment, and in similar extracts made with a soda 
solution of equivalent strength to the 4 per cent ammonia ; the proteins were 
hydrolysed with 20 per cent hydrochloric acid and the ammonia tiitis 
formed was estimated; jSnally the soils were boiled in a sucrose solution, 
and the amoimt of sugar inverted was estimated. At the same time Water 
cultures were carried out where the only source of nitrogen to the plants 
was supplied in the form of the peat itsdf added to ; each bottle. 

Of these various methods of comparison : the alkaline extracts yielded no 
safe guide to the acidity of a soil though soda gave more signfflcaut xe- 
sillts than ammonia in this respect. Neither was the hydrolysis of proteins 
of any use in discriminating between peats, the yield of ammonia with 20 
per cent h3^drochloric acid being very low in normal peats, and nil in acid 
peats. On the other hand, the inversion method appaientb^ yielded use- 
ful results which agreed closely with the general characteristics of the peats, 
and this method of comparison was extended to a number of other peat 
The reaction being one in Avhich neutral compounds cannot taken part, 
and depending on the concentration of the acid present, the alkaline or 
nonha! soils ^ways gave lower xestilts than acid soils, and treatment with : 
5 per cent hydrochloric acid invariabty led to an increase of the inverting 
pf a soil though every precaution was taken to get iid of the last trace 
dIhydrocM nbrmal fertile soils, which would be expected . 
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to contain a large proportion of their organic matter as available humus, 
always gave more “ total inversion ” than acid soils. 


312 The Solution and Precipitation of Iron in the Formation of Iron Pan. 

MoaisoN C. G. T. and Sothers, D. B. (School of Rural Economy, Oxford; in Tk^ 

Journal of Agricultural Science, Volume VI, Part I, pp. 84-96. Cambridge, January, 1914. 

The formation of iron pan, or Ortstein, which is of fairly frequent oc- 
currence in Europe, has been accounted for by three different theories. 
According to the first and second theories, the phenomenon is due to the 
alternate reduction and oxidation of iron compounds — humates in the 
one case, and oxides in the other — the reduction being brought about by 
the organic matter in the peat, and being followed by the solution, washing 
down, and subsequent oxidation and re-deposition of the iron compounds 
at the pan level. The third and more modem theory considers the formation 
of pan to be due to colloidal humus compounds of iron and aluminium which 
are carried down, into the soil and there precipitated by soluble salts, by 
loss of water, or by change of bases. The experirnental evidence in sup- 
port of this last theory did not appear conclusive, and for this reason the 
writers re-examined the subject. 

They worked with iron compounds, as both the ferrous and the ferric 
ions yield very delicate tests. 

In a preUminary set of experiments in which soil, ferric oxide or powdered 
limonite was boiled with peat and various reagents, it was shown 
that though the peat had a strong reducing action on any iron salts present, 
it had no direct action on ferric oxide itself, unless some body capable of 
bringing small quantities of iron into solution were present. As ammonium 
chloride was apparently the most efficient reagent for this purpose, it 
seemed possible that ammonium salts present in peat might play some part 
in aiding the solution of ferric oxide in the soil, especially as, oh analysis, 
the ammpniacal nitrogen of a series of peats proved in most cases very 
many times greater than that found in ordinary soils. 

A second series of experiments was therefore carried out, in which preci- 
pitated ferric hydroriide was shaken up ij with water containing carbon 
dioxide, 2) with humic acid, 3) with both these substances, and 4) with am- 
monium chloride in addition; in other bottles, soil was shaken with peat 
and carbdn dioxide water, with and without ammonium chloride. 
Neither :at ordinary room temperature not at 20^ C. could any ferrous 
or ferric reaction be detected in the solution ; under these circumstances, 
therefore, the ;ainmohium chloride had no effect in bringing iron into 
-trufe solution. But when these same solutions were eivaporated to dryness 
and i^ited,, and the residues were redissolved in hydrochloric acid, the 
maction for ferric iron was oW showing that the original solution 
must have contained some iron in the form of a complex ion or a colloid sol. 

In a further set of experiments an attempt was: made to measure the 
^ount of iron thus removed;/" ^ restdfe, though not very rehable; con- 
.^^mcd the evidence obtain^ preyiou 4 y>; which would 

"t^base or decrease sol forinaiidn '^ increased and decreased the^^ 

'■of iron present.' ■ ''i.-'/'r'V, 
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Again, a solution of ferrous humate was prepared by beating to- 
gether peat, distilled water and iron filings; the solution obtained gave a 
strong ferrous precipitate with potassium ferricyanide. When oxidised with 
hydrogen peroxide, a slight brown precipitate was formed ; on filtering 
this off, the resulting solution, though it gave no reaction for ferrous or 
ferric iron was shown to contain a colloidal sol of iron, similar to those ob- 
tained before. Whether this is a colloidal sol of true ferric humate or a 
colloidal absortion complex of colloidal humus and colloidal ferric hydrate 
is not yet dear. 

Lastly, on analysing the residue of a solution containing such a colloid 
suspension extracted from a soil, it was found to consist mainly of iron, 
aluminium and calcium, with traces of magnesium, showing that aluminium 
and calcium are also involved in the formation of the pan. 

The writers follow out the process of pan formation according to the 
evidence obtained in their experiments, as follows : one of the first results 
of the accumulation of the surface layer of peat is the production of sub- 
stances showing acid properties, which Will remove the more readily attacked 
constituents of the soil — probably in the state of true solution. At the . 
same time there are formed colloidal huniates of iron, aluminium and 
caldum, but/owing to the fact that the soil solution is at first comparatively 
concentrate, are probably in the gel are not remowd 

from their origihaT p^ ^ has becomfe suf- 

fidently dilute^ the gels assume the sol form, and. axe removed from the 
layer which ultimately becomes the bleached sand layer lying immediately 
under the peat {i. e, go into suspension in the soil solution). This occurs 
during the wetter part of the year. As the soil dries up, the water re- 
cedes from the surface, and the major part of the colloidal suspension is 
taken with it. As desiccation proceeds, the soil solution becomes more 
concentrated with respect to the colloid, and deposits more ferric humate at 
the lower level, and, owing to the negligible osmotic pressure of the colloid 
sol, little diffusion wiH take place. Consequently desiccation will be mpre 
rapid than diffusion, and the whole of the material in suspension will be 
deposited. When the wet season recurs, the coagulated and desiccated 
colloids will riot entirel5^go back into suspension, as the colloid character 
may well have been changed during the process of desiccation. 

It is conceivable that some of the the iron bacteria may play a part in the 
formation of the pan, but the writers consider that it is possible to acconrii 
for its formation without the intervention of living organisms. 

313 - femns Iron in Solis. — Horisoh, c. o. t. and doyne, h. e, (Schoerf of 
,Rhml KiCon<^y, .Oxford), hr' The- journai Vol VI,’ •Ho* ■ 

•, ppr^ 7 -^oi. Cambridge, January' 1914,., _ 

The writer shows that the pr^nt methods of estimating ferrous 
iron in soils are quite unsatisfactory. They consist essentially in the iqse of 
dflute acrid as a solvent, and of subsequ^t titration with potassium 
anate.^ As has been shown previously (i), soils boiled with sricb dilute 

■p) S^' No'.' 312 .4|^/'r9i4, 
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acids, in presence of organic matter, have, their ferric salts reduced to fer- 
rous, therefore the amount of ferrous iron estimated depends on three inde- 
pendent factors : 

1) The amount of ferrous iron present, 

2) »; » » soluble ferric iron present, 

3) 4 ;) organic matter present. 

314 - The Nature and Amount of the Fluctuations in Nitrate Content of 
Arable Soils- — Russei^l, E. J. (Rothamsted E^cpenmental Station) in The Journal 
Of AgfiouUural Science, Vol. VI, No. i, pp. iS-57. Cambridge, January 1914. 

Systematic determinations of the nitrate content of soils were carried 
out during the four years 1909-13, the results of which are brought together 
in the above paper. The soils studied varied from sands to clays, and they 
were sampled to a depth of 18 inches in two layers (0 — 9 in. and 9 — 18 in.), 
each layer being considered separately. 

The, results disclose the remarkable fact that the accumulation of ni- 
trates in the soil takes place most rapidly in late spring or early summer 
(Mays, June, July), and not in the late summer as in often stated, the actual 
period of the rise var3dng with the character of the season, being earlier 
after a dry cold winter than after a wet mild one. Subsequently to this 
accumulation, the nitrate content appears to depend partly on the nature 
of the soil and its treatment, and partly on the season. On fallow land, 
thfere is usually little, if any, subsequent gain, and frequently a loss, 
but in the hot, dry season of 1911 the accumulation continued on some soils 
right on till September. 

The maxiinum nitrate content of the soils rarely exceeded : 

6 parts of nitrogen per million of dry soil, or 28 lbs, per acre for a sand, 

. 23 )) }i » !j » )) » » » 115 » '> » » loam, 

(excepting on heavily dunged land when it rose to 37 parts per million) 

14 parts of nitrogen per million of dry soil or 60 lbs. per acre for a clay. 

Loams showed greater fluctuations in nitrate content than either days or 
sands. Clays lost less nitrate in winter, but also accumulated less in June 
and July> while sands were reduced to the same low levd as the loams in 
winter and never accumulated much in summer. The rainfall during the 
winter greatly affected the amount of nitrate lost by loams and sands,, 
a wet autumn or winter proving very disastrous^ and much evidence was 
connection to sWw that all winter losses! of nitrate 
are dne to leaching rather than to denitrification. 

Oh cropped land^ the nitrate content was always lower during the late 
summer and early aiitumh than on corresponding follow land, even after 
allowing for the nitrogen takeh up by the crop.,! In fact ho evidence could 
! be obtained that any nitrate was being produced during the tinre of active 
; plant' growth in the hot summer Of rqii, although nitrate accum^^ 
r wastak&g placebh ad}h<^eat;fhllow to In soaine cases the nitrate content 
^^se" ' again'' ■/after' !^rveet> ! Moisture f detenhinations and'"';'ttol?^tature;; 
ifeadings on fallow and crd|)ped: Soils ohljr showed , smatt differeric^, but it 
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is impossible to say bow far these reacted on the rate of nitrate production. 
Other observers have noted this same phenomenon of a reduced nitrate 
content on cropped soils in such dissimilar localities as India, New York 
State, and Paris, but no solution is at present suggested to explain the 
results. 

The investigation included a study of variously manured plots ; am- 
monium salts nitrified more or less rapidly and completely according to 
the season and the time of application. Ammonium salts applied in Feb- 
ruary 1909 were not completely converted at the end of 7 weeks, but 
another dressing applied in April was completely nitrified in 4 weeks. With 
regard to the residual effect of ammonium salts, plots habitually receiving 
annual dressing of ammonium salts contained mbre nitrates than similar 
unmanured plots, though none had received dressings in the actual year 
of the experiment ; but when the matter was investigated on two Broad- 
balk wheat plots which received ammonium salts in alternate years, no 
evidence of residual nitrogen was obtained. 

The writer points out that the general conditions favouring nitrate 
accumulation are also those favouring crop production. He tabulates two 
sets of Rothamsted experiments which show dearly the depressing effects 
of wet winters on crop production,, .^d how intimately ^t^ is connected 
With the leaching blit of the nitrate* He further remarks that it is important 
that agricndturists should realise what great accumulations of nitrate Occur 
in the soil at the end of a dry summer, and how complete may be the loss ; 
on loams and sands dttring a inild, wet winter: 50 lbs or more of nitrogen 
per acre may easily be lost while the land lies bare between harvest and 
seed time, and this amount is all that is taken out of the soil by a 32 - bushel' 
wheat crop. As time goes on and the price of nitrogen manures rises, the 
problem of reducing winter losses of nitrate is likely to increase in; impor- 
tance, and it is now being attacked by experiments in green manuring. 

Results obtained by heather at Pusa.and Jensen in South Dakota, are ; 
discussed in their bearing on the present investigation ; they support the 
general rule that when a period unfavourable to nitrification comes to an 
end, and more favourable conditions set in, the rate of nitrate accumulation 
tends to be more rapid in the early part of this new period than later on. 

Though other investigators have suggested other reasons for this 
phenomenon; the matter is readily explainatie on the view that the soil 
population is complex and includes two groups bf organisms, one of which 
is engaged in the production of plant food, while the other is detrimental 
and somewhat more readily put out of action by adverse conditions. 

The method of e^imating nitrates at the Rothamsted Laboratory 
fe givm in detail. It conrists of reduction by means of a zinc-copper couple, 
and has yidded very reliable result^ oyer a large series of trials. 

■' '315'-“ Ute 'WiM 'Ol'.Hiat' oh Hawaiian^lfeiis* 
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ken sod lands* A field plonghed for the first time, even when reduced to 
a state of fine tilth, usually will not support plant growth satisfactorily, 
so that local farmers find it necessary to aerate newly ploughed lands 
for a period of several months before planting the first crop. 

Heat, however, appears to be able to accomplish the efiects of aera- 
tion, since excellent growth of crops is obtained on plots where brushwood 
has been burned, even when applications of fertilisers are unsuccessful. 

In these experiments, twdive difierent soils representing a wide range 
of types and agricultural conditions were studied with reference to the efiects 
of heating to loo^ C, to 250® C. and to ignition. The solubility of all 
the mineral constituents, except soda, was determined, using water and 
nitric add as solvents, A study of the changes that tahe place in the 
individual nitrogen compounds was also made. 

The results showed considerable variation with regard to the absolute 
and relative solubility of the inorganic constituents in the different samples. 
Drying at loo^^, C. '^as found to bring about an increase in the water-soluble 
manganese:, lime, magnesia, phosphoric acid, sulphates and bicarbonates. 
The solubility of potash silica and alumina was increased in about half 
the soils examined, but in some cases it was decreased, while the solubi- 
lity of iron was decreased in most cases. 

Heating to 250° C. or ignition produced effects similar to those brought 
about at loo^ C., but varying in degree, being sometimes greater and 
sometimes less. 

The solubility in nitric acid was not greatly affected by heating to 
loo® C., but in some instances heating to 250^ C, considerably increased the 
solubility of alumina, manganese, potash and phosphoric acid, and, at the 
same time, effected; a reduction in the solubility of lime and magnesia. 
Upon ignition, the solubility of alumina, silica, potash, phosphoric acid 
and sulphates was increased, while the solubility of lime and magnesia 
underwent a corresponding decrease. 

The solubility of the constituents of soils used in aquatic agriculture 
is abnormally high, but on drying out it becomes more similar to that of 
aerated soils. When such soils are heated after dr5ning, they seem to un^ 
dergo changes of the same order as those produced in dry-land soils. 

The most important factors affecting the solubility of soil constituents 
are belieyed to , be of a physical nature, and are attributed to the beha- 
viour of colloidal films adhering to the soil partides. The moire important 
factors of a che^cal nature are the deoxidation of manganese ^oxide, 
oxidation (particulafly of iron), double decomposition and dehydration. 
At high temperatures bicarbonates become converted into carbonates, 
thus effectively lowering the solubility of lime and magnesia. 

to, Uae nitrogeneous constituents, nitrates undergo de- 
composition at 150® being practicaUy tot^y destroyed at 250? C, 
while ammonia is formed in abnormally large amounts at 200® C. 
which had been subj^ed to burning inthefield was found to undergO;^^^^ 

■ jutilated ammonification^::)^ Nitrification bn the : bther: 1 ^^ 

' not restored after of two months^ Heating 
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caused a loss of approximately 25 per cent, of the total nitrogen. The 
loss of nitrogen, and of the ammonia formed by the action of heat, came 
largely from the monamino-acid group, and to a less , extent from the 
amides and diamino-acids. 

$1^ - The Eiee Soils of Hawaii. — Kslley, W. P. in HamaU Apiaduml Expan- 

mmi Station, Bulletin No. 31, pp, 3-23. Washington, D. C., January 1914. 

The rice soils of Hawaii are t>jpical laterites, and in mechanical compO' 
sition resemble clay loams with a rather high organic content. The clay 
is not composed of kaolin, but consists of ferric and aluminium hydrates 
with double silicates of iron and aluminium. Chemical analysis shows 
that they are generally rich in nitrogen and phosphoric acid but poor 
in potasL 

Manuriai experiments showed that the best results are obtained by 
using ammonium sulphate as fertiliser. Organic nitrogenous manures give 
better results if applied suffidentiy early to enable decomposition to begin 
before planting the rice. Nitrates may produce a decrease in the crop 
owing to the formation of poisonous nitrites. 

Experiments on the rate of ammonihcation of dried blood in soils 
of varying moisture content show that it increases steadily with increase 
in moisture content, reaching a maximum at about two-thirds saturation, 
after which it declines somewhat; but at complete saturation it is sufficiently 
rapid to supply the needs of the rice plant, 

A rotation of crops whereby a legume Is ploughed in between the crops 
of rice is believed to be the best system for this cultivation. 

3^7 ^ Eradieatmg Water Weeds from Irrigating Bitehes. — En^immng Remd, 

Vol. 69, No. 3, p. 40. New York, January 10, 1914. 

Disking canals while the water is running is reported as a successful 
means of eliminating growths of water weeds in the Bear River and Cache 
valley projects in California. An ordinary disk harrow is stripped of its 
seat and double trees and the tongue is cut 4 ft. in length. To this are 
hitched two ropes, leading to teams, one on each bank; by adjusting the length 
of these ropes the harrow can be run on either slope or on the bottom. This 
digs up the roots and the plants float down and are removed. The above 
canals were very foul three years ago when Mr. Whelan, the manager, in- 
tT'Oduced this system ; now very few weeds are left. It is cheaper than 
mowing and it does not interrupt the flow of water. 


31S - fkB Balaiee of Fertilizers ia the Soil. — M. Statisclie Unter- 

suchtuigeB. — ATheitett dtf D&utschm Landwirtschafts-Geselkchafi^ Part 351. Berlin, X913. 

The aim of agricultural statics is to cany out a continued chemical con- 
trol of the content of plant food, in the soil under different rotations, oria 
other words,, statics teach The way of establishing equilibrium between the 
, ^pply and coiBtimption of plant lood' in the 'Soil. Its systematic applica- 
tion can be of great assistance in detennining the' manure raiuirements 0!' 
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a soil. Of late years, however, opinions as to the value of statics differ very 
much, not only amor^ scientists, but also among practical farmers. 

In Germany the science of statics has been, and still fe, advocated and 
practised by two eminent practical farmers: Schultz of Lupitz, first president 
of the section for manures of the Deutsche Dandwirtschafts-Gesellschaft, 
and his successor Vibrans of Calvorde (i). Schultz-Dupitz unfortunatdy 
published the balance of five years only (1879-84), while the records of 
the Calvorde farm embrace a much longer period. Vibrans has, probably 
more than anybody else, shown great perseverance in the study of the eco- 
nomi<s of plant food in the sod, for part of his entries reach back to 1868 and 
are continued most conscientiously up to the present for some fidds, espe- 
dially on sandy or moor sod, so that the material he has accumulated covers 
a period of upwards of 40 years. These figures have been completely 
elabora,ted by the write of this paper. With the object of verifying the 
opinions of Schultz and of Vibrans on the value of soil statics, he has added 
similar figures which he calculated on the data of records of five farms, the 
working of which was yearly checked by the Book-keeping OfSce of the Deut- 
sche Dtedwirtschafts-Gesdlschaft. The figures for these farms unfortu- 
natdy embrace a period of only five years ; 1907-12. It was not possible 
to establish the statical account for each fidd as only the totals of the 
teops were entered. As for the several farms, all the characteristic details 
that the write could collect have been described in the text that prece- 
des each table. The figures concemii^ Herr Vibrans' farm are drawn 
i^m his plant-food roister. 

- In the case of Luminous plants f(W fodder or pulse the nitrogen wap 
not cbnadered; 

These tables afford a Comprehensive view of the chaises in the amount 
of idant food in the various Adds during the coarse of years. One of thm 
is reproduced in the accompanying table. 

Vibrans has collected similar :%ures, though partly for shorter periods, 
for all the fidds of his farm. 


(r) ^ Afbeitm der-. Deufschm Ldndmirtsckafls-GeseJlschaft, Part 76, Berlin, igoa. 
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Balance of Fertilizers on Calvorde Farm. — Field of ocm, 


Year 

Applied in mantire 

Removal 

^tO 

P»Ot 

N 

Crop 

Yield 

' ^ 

1868 ....... 

94 

36 

79 

'Potatoes . . . . 

, 

II boo 

65 

1869 . ... . , . 


36 

M 

Hye 

I 390 

34 

1870 . . ..... 

94 

3 ^ 

79 

Potatoes .... 

5350 

■31' 

1871 ....... 

— 

36 

14 

Rye ...... 

1370 

'34' 1 

1872 

108 

40 

94 

Potatoes .... 

XX 240 

'', 65 '.' 

*873 


45 

14 

Rye 

I 270 

31 -1 

1874 


— 

, — 

Clover and lupins 

360 

36 

■1875 

140 

88 

128 

Rye 

1 400 

34 

1876 

108 

40 

94 

Potatoes .... 

II 060 

65 

1877 . . 

94 

47 

TOd 


1740 

.45 : 




1878 

— 

72 

— 

Peas and clover . 

2490 

45 i :■ 

J879 


18 

lA. 


1740 





*'T 


■ 45'^.' 

18S0 

126 

43 

108 

Potatoes .... 

9466 


18S1 . . 


54 

7 

Rye 

1430 

-■■3«„;- 

iSga 

108 

X3 

54 

potatoes .... 

16400 

108 : 

I8S3 * • 

45 

45 

13 

Rye 

1 600 

38 

1884 ... , , . . 

140 

,.47' 

209 

Potatoes , . • 

17800 

128 

1885 . 


54 /'• 

u 

Rye . . ... 

X 250 


1686:.;. / y ■, 




Potato^ . . . . 

17800 

128 

1887 . . , . . . . 


65 


"■Peas'. . . 

1530 

36 

i888 ....... 

m 

65 

— ■ 

Rye . , . . . . 

1200 

32 

I8S9 

113 

65 

15s 

JiJaagolds .... 

26800 

189 

1890 

213 

32 

29 

Oats . .... . 

2 500 

.39 

X89X . . - . . . 


32 ^ 

29 


t 070 

29 


* ■^.iS 


1892 . . . . ; . . 

234 

65 

79 

Mangolds .... 

28 500 

202 

189^5 ...... 

II 2 

- 

29 

Oats ...... 

660 

16 

,1894, • 

95 

36 

135 

Potatoes . . . . 

19 300 

130 

1895 

« — 

32 

27 

Mangold seed . . 

1 890 

:■■ 49 

18^ 

81 

32 i 

. — 

Rye ...... 

3:350 1 


.1897 

135 

' 45' ' 

180 

: Sugar beets . . • 

24 6(x> 1 

T44 

1898 - . 


32 


Peas . . 

1500 ! 

yi.$^ 

1899 . . . . . . . 

2S8 

72 

234 

1 Potatoes . / . . 

21400 1 

' J62;;; 

1900 . . - . 

— 

27 

13 

Mangdd se^ . . 

. I 610 

■ 38,.: 

1901 , , . . . . , 

72 

36 

27 

Barley . . . . .1 

920 1 

■ 22 ' 

1902 ....... 

108 

45 

108 

Potatoes . . . . 

18700 

i'42'' ■; 

1905 .... 

56 

36 

31 

Barley . . . . . 

1500 


1904 . . . . 

J08 

50 

— 

Rye 

1 160 

' 3'!' ■; 

1905 .... 

83 

r 97 - 

29 

Rye 

I 600 


1906 . . ... . . 

76 

' ■ .56 '■ 

56 

Rye ...... 

1470 

■ ',45:'^ 

X9O7 ■ . 

76 

54 

54 

1 B-ye 

1 530 

1 ■" 47 ':i 

1908 , 

126 

1: ; 54 

■ - ■; 5^ 

Rye . ... . 

1710 


S909 . . ..... 

8x 

; 59 

; 4 « 

Rye ... . . . 

1430 

. 

54 " 

tgm . ; . . : . . 

180 

' : .94:'' 

94 

' J&ngolds . , 

28300 

180 

I9 XX''''' . ' 

, ,72' ■ ■ 

I' ,"49 '■ 

61 

Rye . ... . . 

890 

r 

;X9I2 . 



■ '27 ,';. 

Ry e , . . . , . 

13^ 


' ^ m l 'totaiv- ■■ 


■2027 ' 

2743 



, '' ", ..iiS 

; ',2919 

, 1' { as 4i*iig 

1906 

673 

J968 


,'■ ' 

' -■ 'VI 

• W;'. r ' aa 

1794 

:J354 

775 




-total;, "f-''-;.;,;:' 

82 ,■ 

-.45 :,'- ■ 

, ■■■ 61, v 




.;'g;;<,'aS dang' 


'■'"14' ■ i 

’'43' : 




as 'dbemscals ' 


'■3^ ,i 




''■yyfk 
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(iff drained humous sandy soil. {All figures in lbs, per acre). 


la crop 


Year’s 

balance 




Total 

balance 


1 P#o, 

N 

K 

#0 

PaO, 

N 

KaO 

PA 

N' 

25 

72 

_L 

29 . 

4 - 

II 

-i. 

7 

-i. 

29 

4 

II 

4 

7 

20 

38 

— 

34 

4 - 

16 

— 

24 

— 

5 

■4 

27 

— 

17 

II 

3 ^ 

1 

T 

63 

4 - 

25 

-f- 

48 

4 

58 

4 

52 

4 

31 

20 

38 

— 

34 

4 - 

16 

— 

24 

4 

24 

4 

68 

4 

7 

25 

72 

+ 

43 

4 - 

15 

4 - 

22 

4 

67 

4 

83 

4 

29 

18 

34 

— 

31- 

4 - 

27 

— 

20 

4 

36 

4 

no 

4 

9 

x8 

— 

— 

36 

— 

18 


— 

± 

0 

4 

92 

4 

9 

26 

38 

+ 

106 

4 - 

68 

.4 

96 

4 ^ 

to6 

4 

160 

,4 

99 

25 

72 

+ 

43 

4 - 

15 

4 

22 

4 

149 

4 

^75 

4 

121 

27 

50 

+ 

49 

4 “ 

20 

— 

56 

4 

198 

4 

195 

4 

177 

25 

— , 

— 

45 

4 - 

47 


— 

4 

153 

, 4 

242 

.4 

177 

25 

50 

, — - 

45 

— 

7 

— 

36 

4 

1 08 

4 

235 

•4 

ut 

' , ■ 22 

61 

+: 

72 

, 4 - 

21 

4 

47 

4 

180 

4 

256 

4 

I8S 

20 

38 

— 

36 

4 - 

34 

. — 

31 

4 

144 

4 

290 

4 

157 

40 ■■ 

1 12 

+ 

0 

■ — 

27 

— 

58 

4 

144 

4 

.263 

4 

99 

23 

47 

+ 

7 

4 - 

22 

— 

34 

j- 

1 51 ' 

4 

285 

4 

65 

' ' 34 \ ■, 

77 


12 

4 - 

13 

4132 

-f 

163 

4 

298 

4 

197 

18 

36 

' + 

14 

4 - 

36 

— 

22 

4 

177 

4 

334 

, 4 

175 

^ -34 

61 

+ 

12 

4 - 

13 

43 

[48 

4 - 

189 

4 

347 

4 

323 

22 

— 

4 - 

32 

4 - 

43 

- 


. 4 

221 

+ 

390 

4 

323 

20 

40 

+ 

36 

4 “ 

45 

— 

40 

4 

257 

■ '4 

435 

4 

283 

' 3S 

88- 

— 

76 

4 " 

27 

4 

67 

4 

181 

4 - 

462 

■ 4 

350 

41 ■ ■ 

81 

' .+ 

54 

, — 

9 

■ ' — 

52 

■' 4 ' 

235 

4 

453 

4 

398 

14 

31 

■ + 

84 

4 - 

18 


2 

*'4 

319 

' 4 

471 

4 

296 

41 

95 

+' 

32 

+ 

24 

■ ■ — 

16 

4 

351 

4 

495 

, 4 

2i,8o 

9 

• 22 

+ 

96 

; 

9 

,4 

7 

4 

447 

4 

486 

4 

287 

34 

67 

, — 

35 

4- 

2 

4 

68 

v}. 

412 

4 

488 

4 

355 

18 

45 

— 

40 

4 - 


— 

18 : 

- 4 

372 

4 

502 

■ 4 ’ 

337 

20 

— 

+■ 

49 

■4- 

12 

- 

— 

4 

421 

4 

5 M 

4 

337 

32 

81 

— 

9 

‘ -f 

13 

4 

99 

4 

412 

4 

527 

4 

436 

':22 _ 

— 

— 

36 

-f 

10 

- 

— 

4 

376 

4 

537 

4 

436 

. 43 ' V'. 

97 

4-126 

i 4 - 

29 

4137 

4 

502 

4 

566 

4 

574 

• ^ '.22 " ■ 

45 

— 

38 

: 4 - 

5 

— , 

32 

4 

464 

4 

571 

4 

541 


27 

4 - 

50 

! '+ 

25 

+ 

0 

4 

514 

4. 

596 

.4 

541 



— 

34 

!' + 

7 

•4 

23 

. 4 - 

480 

, 4, 

603 

'4 

564 

32 , 

63 

— 

2 

1 4 -. 

4 

— 

32 

.4 

478 

+ 

607 

! , 4 

532 


3 ^ 

4 - 

77 

1 4 - 

32 

— 

36 

■4 

553 

4 

639 

" 4 

496 

'' 22 , 

47 ',:.;, 

4 - 

42 

: 4 - 

75 

— 

18 

4 

597 

4 

714 

, 4 

478 

25 '■ 

50 

. 

3 ^ 

1 4 - 

31 

4 

6 

4 

628 

4 

745 

4 

484 - 

27 

, 54 ■ 

4 " 

29 

s 4 - 

27 - 

+ 

0 

4 

657 

4. 

772 

■; ,4 

484 

:' ^5. . 

SO 


81 

4- 

29 

4 

6 

4 

73S 

4 

801 

, 4 

490 

''.29' , ■ 

6i: 

, 4 - ~ 

27 

: -f. 

30 

•— 

21 

,4'' 

765 

4 

831 

4 

469 

49 

' ^ 

4- 

0 

4 " 

45 

4 

0 

^ 4 

765 

' 4 ', 

876 

- 4. 

489 


25 

:'4-"> 

56 

: + 

36 

■ 4 

36 

■ ■■ 4 

815 

•' ,'4 

912 

, 4 : 

505 :, 

20 ' ■ 

58 


34 ■ , 

■ ' , — 

2Q 


3 J^. 

: 4_ 

781 

4 

892 


' 474 . 


2269 







i" 

781 

" 4 ,, 

$92 


474 


■ 50 ' 



"4 , 
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319 - Manurial Experiments in tlie German Colonies (i). — Reichs-KoioniaUmtt 

Diim^un^sversuche in dem Deutschen Kotonietifl^oB. 2, 3, II, and 4. Berlin, 1913 and x 914. 

The above publications contain the results of further experiments car- 
ried out in accordance with the resolution adopted by the Reichstag in 
April igii {2). 

Kmmim . — The soils in the mountainous zone — up to the present the 
only one under cultivation — are of volcanic origin, and therefore of high 
fertility. This, together with the fact that the native cultivators had 
never carried on an intensive form of culture, led to the belief that the soils 
were inexhaustible, which is far from being the case. In fact the high rain- 
fall (lo 000-12 000 mm., or 390-470 in.) subjects the soil to serious leaching, 
which is only partly counterbalanced by the considerable absorbent power 
of the soils for nutrient materials. 

Analyses of the soil do not indicate an especially high nutrient content, 
which remains within the following limits (per cent.) ; 

Hitrc^ieii Tataslu Phos. add. Magn<»!a 

0.15-0.22 O.05-O.X2 0.04-0,145 0.063-0.3:56 0.08-0.27 

Existing plantations cover 70 000 acres, of which 50 obo acres are rubber 
tmdcrplant^ ytith 

Mtr<j§^ 0 U 3 m tedly. needed, as the rapid decomposition 

of brgamc inatter and iraihs, ^ well as the absorbent power 

of the soils, tend to maintain the r^erves of nitrogen. Bptash is required 
in large dressings, for not only are the soils poor in this substance but the 
two crops, cacao and palms, remove considerable amounts in the beans 
and nuts (1.3 per cent, and 0.5 per cent, of potash respectively). The 
same may be said for phosphoric add. Eime is especially necessary in tror 
pica! agriculture, but must be used with considerable caution as it may other- 
wise lead to soil exhaustion, and in this connection it may be mentioned 
that the Kamenm soils, being specially rich in magnesia^ should provide 
good material for investigating the question of Eoew’s lime-magn^ia 
ratio. Humus is usually deficient in tropical soils and should be increased by 
the use of all crop refuse and by green manuring. 

Fertilizers are beginning to be appreciated by planters, and the imports 
rose from 22 tons in 1907 to 1450 tons in 1912. 

3 n order to establish a rational system of manuring, the Agricultural 
Expferimental Institute at Victoria has organi^d a series of manurial trials 
ha^ on the system adopted by the German Agricultural Society, and 
modified according to loe^ requirements. Thirty-two series were running 
m 1911-xa and these were increased to 47 m 191^, embracing the follow- 
ing, crops t cac^o, Funtumia, Hevea, manihot, oil palm, bananas, tobacbO,: 
maize, cotton, earthnutSi sweet potatoes, pine apples. : ' 

Togo. — ^ Agriculture being chiefly in the han^ of natiye cultivato^, 
mamtrisl trials been carried on in their plantations in the ho^ of 
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eventually inducing them to use fertilizers ; other trials have been carried 
on too at the Government stations and on private plantations. In 1913, 
sixty series of trials were running, distributed over the following crops: cot- 
ton, maize, sisal, cocoanut, oil palm, cacao, coffee, rubber, kola, sweet 
potatoes, beans, sorghum, vegetables. 

In an appendix the general plan of the experiments is given. Each 
series consists of five plots receiving so-called “ differential ” treatment, 
and is carried out in duplicate. Particulars are also given of the dressings 
applied to the principal crops, of the area of the plots, and of their treat- 
ment. 

German East Africa. — From the results of the experiments begun in 
1911 (i) it would appear that the application of fertilizers has a good effect 
on the crops . obtained, but more data are required to confirm these 
results.. The plan originally laid down for the experiments has proved 
very satisfactory and has not required to be modified in any y^ay, but a 
larger staff is urgently required in order to carry on the work more 
effectually. 

Germkn New Guinea. — Notwithstanding their origin from recent 
voicamc material, the soils exhibit a relatively low potash content, from 
which it would appear that there must exist a factor impoverishing the soils 
in this respect ; phosphoric acid is high and nitrogen rather low. In 1912 
there were 80 000 acres under cultivation in the Protectorate (including the 
islands); of this area, 73000 acres were under coconuts, 26 700 acres being 
in bearing. Other plantations consist of rubber and cacao, and the starch- 
producing plants of the natives, the latter being very exhausting crops. 
Coconuts too, remove large quantities of mineral matter from the soil: with 
40 palms to the acre, an anUtial production of 2400 coconuts per acre would 
-'remove,': ' , , , 

pota^. .... 71 lbs. 

nitrogen ii » 

phosphoric add . 6 » 

,, lithe, 6 » 

.'magnesia, ........ 4 ,» • 

Up to the present manur^^ has been confined to the application of 
dung of to ^^n manuring with Crotalaria striata^ Tephrosia purpurea or 
Other E^imihous plants, but more complete manuring is necessary not 
only for increasing the crops but also for making them more resistant to de- 
sease. The extended use of fertilizers will, however, be impeded by the high 
;.cost''of,faansport.' 

The Govemmeht started 32 series of trials ifi 1912-13 and increased 
■ them to 35 for t^^^ ^asbu 1913-14^ distributed over the following crops : 
: ^ rubber, cacao, coffee, banah^, maize, sorghum, sweet potato^, 
l^^ipc, earthnuts, castor oil, pineapples and yege- 
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tables. The experiments were carried out on the same lines as those 
mentioned above in connection with Togo. 

Samoa, — The soils are of variable fertility, notwithstanding their com- 
mon basaltic origin, and, according to the analyses of Woltmann, possess ; 
a high content of nitrogen, phosphoric acid, magnesia and iron and a mod- 
erate to low content of Hnie, but are deficient in potash. 

. Tvrenty-three series of manurial trials were started in 1912-13 and in- 
creased to 32 the next season ; they deal with the following crops : cacao, 
coconuts, rubber, taro, lucerne, pasture, bananas, maize, tobacco, pine- 
apples, vegetables. 

The first experimental results obtained with taro {Colocasia antiquorum) 
are of special interest, as it is the chief native crop and the principal 
article of diet of the Samoans. Being an exhausting crop the native practice 
is to move on to a fresh piece of ground when the soil is worn out. With the 
usual manurial dressings, it was found that, though the experimental plots 
had previously been under cacao, crops of tubers were obtained equal to 
those on virgin land. Moreover the formation of new tubers was greatly 
stimulated, and the number of new shoots formed averaged ten per plant 
or twice the usual number, so that not only was the harvest larger but 
the means bl propagation y?;ere also The new tubers were almost 

as large as ^ which m not usually the case, and their 

shoots were ^ well devdoped that th<ey could be trahspiahted without ex- 
periencing a set back. The new tubers being more abundant five Cohld be 
left in the soil in the place of the usual two, and thus the crop was 
increased. 

An appendix to this report contains detailed instructions for carrying r 
out the experiments as well as the arrangement of a book for recording 
■results. 

32a - Hie Mlueiiae of Oatal^tle Substances on Crop iTieMs. — 

BaiLKACHE, G. in Journal de la SociMe Nationale d^Horiicutiure de France, yot XIV, 

pp, 782-788. Paris, December 1913, 

In 1906, applications of ammonium vanadate, sodium bbrate, sodium 
fluorate, and sodium arsenate increased cereal crops io per cent., while 
salts of lithium, caesium and rubidium had a still greater effect on a beet 
crop. During the next three years, rubidium salts alone were tested, and ^ 
in two put of the three years marked increases in the 3nields were obtained. 
The soil on which the experiments were carried out was a loam resting on 
'■"day. . ‘ \ , "• 

321 - Fhpl^liato In {i) i(Nbte sor mmi^e eu ^ypte, rfedig^ 

par. 3 c D^^rtonent des Hmes-Pbospimtes). ~ EPvpts, 

de VBgypter YesiX V, Cb^o, igts, 

Egyptian phosphate beds are very similar to those of 
Algeria, bdng mddy distributed and forming altogether a veiy 
They have comparatively little investigated. As they are 
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a long way from the Mediterranean coast, those nearest to the other trans- 
port routes were the first to attact attention, and the ones being worked 
at present are near either the Red Sea or the Nile Valley. These too, ac- 
cording to the available evidence, are the richest, and compare favour- 
ably with Tunisian and Algerian varieties. It is thought that it will be pos- 
sible to increase the production of the richer salts containing 68 per cent, or 
more of tricalcic phosphate and that the material will be exported to Europe. 
The entire production of the Egyptian Phosphate Co.^' for 1912 (60 000 
tons) was sent to Japan; this company works three mines near Safaja 
Bay (Red Sea), where modern appliances have been erected for loading, and 
a Hght railway has been laid to connect the mines with the port. The 

Societa Egiziaaa per TEstrazione ed il Commercio dei Eosfati ’’ is also 
viTorking large areas at El-Kosseir on the Red Sea and at Sebaia on the Nile 
and is erecting plant for export work. 

Should the demand for phosphates be maintained, as there is every 
reason to suppose from their increasing use, the future of the Egyptian 
industry is very promising. 

322 “ Infiuenee of Radio-aetive Emanations on Vegetation. — Stobxasa, j. and 
ZnoBHiCKy, V. in Ccmptes Rendus hebdomadaires des Seances de V Academic des Sciences, 
Vol. 157, No. 22, pp. 1082-1084. Paris, December i, 1913. 

/ X. — Cultures in Knofs solution confining radio-actm water either 
artificial or natural 

; The experiments were conducted at Eranzensbad and Brambach near 
the sources of the natural waters. The Brambach waters possess a strength 
of 2200 Mach units per litre, and those of Eranzensbad about ibo to 150 
units. Each culture was supplied with 70 Mach units of radio-activity 
in its nutritive solution. After two days, the activity of the solution had 
been reduced to 52 units, after three days to 36 units, while after four days 
it fell to only 19 units and had to be renewed. During the 23 days of the 
experiment, each plant had received 350 units of radio-activity. 

:^er 23 days at a temperature of to 20^0. the following results of 
the firy weight of the plants were obta^ 

Control Radio-active 

' Lentils 3.7 grams 6- grams 

Peas.-' .. . 9.7 ■ » ,21: '»' 

■ .Wheat . , ^ . ■3.I' ' , S 

the radio-active water has mcreased the yields by from 62 to 

::x 64'' per' '-cait.''; ''’t 

[ : The Mowing results were obtained with buckwheat grown in Soil for 
^ days and suppfied with solutions containing 30 and 60 units ofradfo- 
activity' every' five days:,:,'' ■ ■ 

' ■ Dry weight ' 

■' of joa 'plants ' 

v ; '.ws gns-.' . ■ 

With 30 unite , . 13.54 » ' 'v..^ . 

-I With 60 'tiiiits . . I,,.,'.' X9.54.. '»'' . 


BOTANY.: 

chebustry 

physiology 

OP PLANTS. 
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TOen the radio-activity was increased by giving 600 units every four 
days, the growth of the plants was checked. 

2. — Pot cultures sprayed with artificial radio-active water. 

Experiments with poppies (35 plants) receiving a total of 2500 units , 
of radio-activity during a period of 108 days, gave the following results : " 

D ry matt er 

Imits stems total'' 




With radio activity 

Control ........... 

Increase due to radio-activity | 


35.33 §21S. 

83.58 

16.25 * 

63.08 

19.08 » 

20.50 

or 

or 

117 - 4 % 

32.4? 


gms. 118.91 gms. 
» 79«33 » 

39*5 S 


Eupins (48 plants) sprayed with water containing a total of 2000 units 
gave the following results: 


seeds. 


^xy fflatter__ 
stems. 


total 


With radio-activity 

Control, . 

due to Tadioractivity'j 


224.91 gms. 451.25 gms. 
13^,5^ » 284.16 « 
88.33 » ' 167*09 » 
6 ^% 


676.16 gms, 
420.74 » 

255*42 


Thus spraying the plants with radio-active water increases the fertility 
and the rate of maturity of the plants. 

3. — Pot cultures suijeted to radio-active emanations in closed vessds of 
85 litres capacity. 

Experiments with field peas, maize, buckwheat, white mustard and 
beets, grown in air charged with from 10 to 30 Mach units per fitre^ showed 
earlier flowering and more rapid maturity and increases in yield of from 
30 to 90 per cent over those of the control plants. 

I^rge doses of radio-active emanations retard growth and appear to; 
give rise to toxic products. 

323 - Royal Hungarian Institute te Plant Breeding. - CmmmimUm jfm m. EmE 

..Geabxee, Chief of ih§ ImtitiUe. . , 

The improvement of agricultural plants in Hungary has been prac- 
tised for a considerable time, but owing to the faulty system followed,, po- 
dtive results have otdy been obtained during the last 10 years by the adop-, J 
tioa of systematic selection. Owing to the continental dimate, it is not 
posable to acclimatise the most important varieties of crops (especiaHy 
Wteat) produced in Western Europe, and it therefore becomes more ne- 
cmaiy m the interests of intensive culture to adopt measures for the im- 
provement of local varieties. Various isolated attempts had already 
made in this direction, and the necessity for coordination c^ed for 


sional advice, to reorganise and develop the methods of improvdh^nt smd 
; :to take’Up'theim^^ovanentofthemor^^^ by'; 

■;'& agricuitnriStS. V- ' '■ - ; ' 
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With this object in view, the Ministry of Agiicnlture established the 
Royal Hungarian Institute for Plant Breeding. The work of organisation 
was begun in the spring of 1909 at Budapest and continued the following 
year at Magyarovdr, where the station w- as finally set up at a cost of £13 300 
for the land and buildings and £ 3 300 for equipment. The garden covers 
nearly 2 acres and is close to the central building containing the office and 
laboratories. There is also a glass culture house for tender plants, 260 port- 
able culture pots and 140 pots sunk in the ground. The garden is used 
for the more valuable culture material under investigation, such as the first 
year's selection and hybrids. About 15 minutes' walk from the town, there 
are about 50 acres of experimental fields for the trial of selected seeds 
and the multiplication of desired strains for adoption on a large scale. There 
is also a building containing a museum for the classification of products, 
a seed dep6t and rooms r the overseer. The staff of the Institute 
includes the chief, 4 assistants, i chemist and i clerk, under the direct 
charge of the Ministry of Agriculture. 

Some idea of the recent work of the Institute can be obtained from the 
following figures showing the material under investigation: 


Wheat 


( 883 plots of pedigree wheat from workers in different 
parts of the country. 

I 1758 plots of Fg generations. 

37o8plots< ^ „ 

/ 256 » » Fj » 

\ 683 I for the trial of foreign varieties 


Rye 1997 plots selected from different varieties. 

Barley . 179 » of selected strains. 

Oats 620 » 

Maize ....... 75 5) 

Potatoes 410 1 of hybrids. 


I/Ucenic and clover .2263 » of selected strains. 

By means of gratuitous advice to practical agriculturists on the carry- 
ingout of selection methods and local selection experiments, the Institute 
is organised so as to meet the requirements of the different districts by 
producing varieties adapted to the various climatic and soil conditions. 
The fc^t t:^pes thus obtained by practical workers are tested in the experi- 
ment^ fields, of the Institute, subjected to rigorous investigation and 
used for hybridisation work. This intimate collaboration with the 
practical agriculturists in the different districts promotes the success of 
, the work of the Institute and the adoption of its methods throughout the 
country. Questions affecting the theory of selection and the improvanaat 
;of plants (clover and lucerne) not undertaken by the practical a^cul- 
are under investigation & the^^^ of the Ihsti^ 

|||ttte, and 'any'' rfetdt$!bbtained:;','w&;';b^ inimediaiidy adapted to the 
'^‘''''8i>nffltions of the' different"; districts. z! : V/ 
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The work of the Institute may be summarised as follows : i) extending 
its sphere of activity thoroughout the entire country and securing the adop- 
tion of its methods by the practical agriculturists ; 2) directing local work 
among the agriculturists; 3) research^ on the theory of selection; 
4) making known the principles of selection by means of publications and 
lectures ; 5) selection of plants not undertaken by practical agriculturists. 
Tobacco, flax and hemp are not induded in the programme of the In- 
stitute, a separate experimental station being devoted to each of them. 
The sdection work is chiefly concerned with the chief crop plants. 
The accompanying list gives the distribution of the different crops in 
percentages of the total cultivated area (exduding Croatia-Slavonia), 
which has varied during the last five years between 31 and 32 million 
acr^. 


Wheat, auttiDm 37.49 to 30.45 

i5 spring 0.88 1.07 

Maize 20.42 w 21.71 

Oats 9.15 }> 9.56 

Barley, spring 8.72 > 9.63 

> autumn ... . ... . . . . . • . 04^ j 0.58 

Rye, autumn . . . .... . . S.61 » 9.20 

. spfting'’ . ... ■ . > '0.17 » 0.24 

/'■■■Potatoes ’ , . ■. . _ 4,97 _■ 2.28’ 

Eucenie, clover 449 •? 4.98 , 

Mixture of vetches, moha (Pamcmn germanicum) 

and other forage plants ........ 3.78 w 4.16 

Sugar-beets . ...... 0.90 0.99 

Mangels . , . . 1.62 » 1.73 

Other plants (e. g, sorghum) 1.08 3. 1.15 

Maize (forage) , . * 0.78 »> 0.S9 

Meslin (wheat and rye) 0.4S 0.62 

Hemp 0.46 -3 0.49 

Flax . 0.07 )v o.ix 

Tabacco 0.42 * 0.44 

Vetches *>.37 3) 0.41 

Pulse (peas, len^, beans) 0.25 0.28 

Colza . . . ; . . , 0.14 I 0.24 

Millet 0,18 j; 0,25 

Buckwheat . ... . . , . . , . . . ... Q.03 » 0.05 


Tjte Institute occupies itself, in the first place, with the different ce- 
reals, potatoes, sugar-beets, mangels, lucerne iaind dover, and only under- 
takes the improvement of other crops when their development require 
it. Owing to its very recent organisation it is not able to show results in 
all tbe branches of its adivity. Several years before the deation of the 
Institute the pre^ht chief began operations in the selection of wheats wHdi 
have been ci^thiued now for eight years in various districts, As a 3^^ 
of this selection we haye aheady obtained sdectedstrahis bf ;whe 
f comnipn by rational 

hive given increased yields of 7 % 9 bushds ade m field trials 
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during the last three years. The experiments on the selection of other 
plants, though at present in the early stages, give promise of equally good 
result, and we have reason to expect that the Institute will realise in the 
near future the task which it has undertaken, i, e. to increase the product- 
iveness of the country by the creation of more productive varieties suitable 
to the climate and soil conditions. In direct relation to the practical 
problems, scientific reseaches concerning the reorganisation and develop- 
ment of the methods of selection are in course of progress, and good results 
ate expected from them. 

324 ~ Studies on Variation and Selection. — hagedoorn, a. l. and Mrs. a. c. in 
Zettschrift filr Induhiivc Abstanmungs- and Vererbtingslehre, Vol. II, No. 3, pp. 145- 
1S3-I-4 Berlin, January 1914. 

This is a survey of the progress made in the Mendelian interpretation 
of variation and selection. The difficulties of the present terminology 
are pointed out and a plea is made for more precise definition and use of 
terms. The criticisms of the zoologists are analysed and answered by re- 
sults from the writers* own experiments. 

325 - The Pseservation of Pollen. — Roemer, Th. in Zeitschnit fur Pjlamemuch- 
tung, Vol, II, Part i, pp. 83-86. Berlin, January 1913. 

The writer has established by experiments that the pollen used for art- 
ificial fertilization preserves its power of germination best when kept at 
a low temperature and in the driest air. 

326 - Variation In the Hereditary Value of Characters in Individual Flowers 
of Pisum sativum* — ■ Zeuerbaver. E. in Zeitschrift fur PflmzemUchtung, Vol. 11, 
Part I, pp. 1-26. Berlin, January 1914. 

The writer had for some years observed that in the splitting up of the 
Seed-characters in the generation of crosses of certain peas, there was 
a difference according to the position on the plants, as for instance that the 
lowest pods gave yellow seeds, while green ones began to appear in the 
middle pods and were more numerous in the highest ones. This led him to 
make a careful examination of the results obtained by crossing the flowers 
occurring in different positions on the plants. 

The parents used were W under von Amerika (green wrinkled seeds) and 
Ausips de Grace (yellow smooth seeds) ; these varieties agree in being 8 
to 12 inches high and in bearing the first flower in the axil of the seventh 
or eighth leaf. For these varieties the ist and 2nd flowers are reckoned 
as early, the 3rd to 4th or 5th as middle and the femaineder as late. 

Crosses betweem flowers of the same period {e, g, early x early) are called 
isochronous ^ and those between flowers of diff erent periods {e, g. early x late) 
heierockronous. : \ . . ' " v- 

Table I gives a summary of the results (Ft generation seeds) from 
the crossing of a large number of flowers on ten plants, in which the female 
parent (M) was Wunder yon Amerika and the male parent (P) Audos de 
Grfice : the yellow and smooth characters of the latter are dominant. : Qh ; 
Jeyery plant one or more flqwers were selfed as a test of purity and all gave 
mnmixed* wrinkled green seeds. 
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Table I 





M P 

No. i No. 

C't 9 ower i of flower 

yellow 

III 

yeiiowish 

green 

green | 
-1 

smooth 

&ljgbtly 

wrinkled 

'■ wrinkled 



r:) cr 




I' ' ■ I 

■■ — . 

— 

■ S 

16 

S 

— 

T6 

2 2 

— 

I 

^5 

I 

t6 

— 

I 

3 3 



12 

I 

? 12 ■ 

— 

I 

4 4 

— 

3 

12 1 

I 

II 

: ^ '4 

I 

5 I 5 

— 

i I 

: 

I 

_____ 

I * 

— 

, I 

piT ccQl. 

— 

7 

; ^35 


67 

5 

28 



b} hcterochmnoiii 

crosses. 






1) 

idle M by 

early P. 




3 ' 1 ^ 

— 

! 4 

I 

— 

5 

— 

— , 

2 ' I 

! 

— 

I 

j I 

2 

2 

— 

2 

Total per cent. 

— 

1 56 

I 22 

22 

-8 

— 

22 


2 ) late M by early P. 


5 i 

— ; 11 ; 4 ■ ; — • 

'14 1 I ; 

■ I 

— 7 i I ; — 

51 3 ' 

b ' ' 2 

2 ' I I ; 

2 ' 1 2 , — 

7 : I 

: : 2 ■ — : — 

— 3 ■ , 

'per c-eiit. 

1 

1 0 

1 

i 

0 

0 

1 

i 

70 ; , ■ 30 ' . — 


early F by 3*1 of var:or*s ages (isi per cent.}. 


I 

I 

— 

— . 

33 

i ^7 

33 

S' ' 

»,.?7 ’ ■ - 

2 

I 

— , 

, — 

So 

’ 20 

70 

i . 4 '<-' ' 

, 20 

a : 

I 


i ' So ■ 

20 

j ' — 

too 

1 , — ! 


4 ; 

I 

— 

25 . 

25 

■, 50 

50 

i 4 — ; 


5 

I 

— 

73 ■ 

27 

1 — 

93 

; 7 ' 

— 

6 

1 

— 

: ' 8b ' 

14 

1 " — 

'^3 

i 57 ' 

, — 

■ 7. ' 

I 

33 ■ 

' ' 

— 


— 

; lOD 



A second series was carried out with the reciprocal cross. Here the 
isochronous crosses gave i6 per cent, y^ow, 52 per cent, yellow tinged with 
green and 32 per cent, yellowish green (no green), and 100 per cent, smooth ; 
hetercKkfonous crosses gave for Mi x P6,. 19 per cent, ydlow and 81 per 
cent, yellow tinged with green, and for M6 x Pi, xoo per cent, yellowish 
green." ; 

In disoissing these results, the writer sugg^ts using the term ' ■ valenw, , 
for the power of transmission of a character ; thus dbn^iant be^^ 
yalent and recessive sub-Valent, while equi* valent is us^ for cases in which 
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the Fi, characters are intermediate ; these terms refer to valency in space 
Rauinliche Wertigkeit). The valency is modified by the period of opening 
of the flower : thus the early flowers have high valency the middle ones 
moderate valency, and the late ones low valency, these terms referring to 
valency in time (Zeitliche Wertigkeit). The valency of the character 
further varies with the sex to which it is attached, being higher in the 
female. 

A hypothetical scheme may be drawn up for the valency (Wertigkeit) of the differ- 
ent characters in the fiowers of the different periods (when yellow is associated with the 


female parent) : 

/ early flowers (I) 24 

Valency of yellow, (M) in . . | middle » ill) 18 

' late •) {III) 1-? 

early flowers (1) .... 20 
Valency of green ■?) in ... J middle » (II) .... 15 

t late » (ill) .... 10 


Thus M (II) 18 X I* fl) 20 will give preponderance of P, M (II) iS X ^ ^5 pre- 

ponderance of M, and M (II) 18 X ^ to preponderance of M (probablj" umnisecl ^I). 

In the case of smooth and wrinkled, the valency of the former character appears to 
be higher relatively to the latter {e, (*, 35 : 20) than in the colour pair (24 ; 20), as it is not 
till M(III) X ^ (I) that mixing occurs (where smooth is associated with the female parent). 

327 » On Differential Mortality with respect to Seed Weight occurring in field 
Cultures of Pisum sativum, — J. a. in The American NaUmlnt, 
Vol. XEVIII, No. 566, pp, 83-S6. New York, February 1914.. 

It has previousl35^ been shown (i) that the mortality of seeds of 
vidgaris before germination is not random but differential or selective. 

In these experiments with Pisum saUvum, about 1000 seeds from each 
of ten commercial early’- (dwarf) varieties were weighed, individually la- 
befled and planted in short rows in the experimental field. The weight 
distributions were based on differences of 0.025 g^^am, and the mean weights 
and coefficients of variability were calculated from the variates thus obtained. 
When the plants had grown about 3 in. high, counts were made of the seeds 
which had failed to germinate. 

In seven varieties it was found that the mean weight of the seeds which 
had germinated was greater than the mean of the ungerminated seeds. In 
the remaining three va rieties the mean weight was greater in theungermin- 
ated seeds, the differences between the means being 2.2, 3.9 and 5.5 
times their probable errors respectively. In at least one case, therefore, 
thfere is a tendency for the lighter seeds to show a viability greater than 
that of the heatner seeds. 

Comparison of the standard deviations and coefficients of variability 
of the ten varieties shows thatthevariationof seed weight is less in the seeds 
of greater viability in 7 cases, but these are not the same varieties in which 
the mean weight was greater. 

: These results are therefore in agreement with those obtained in the case 

ji) ^ No. no, B. Feb. 19x4. {Ed.). 
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zsB ~ A Genetic Analysis of tbe Changes produced hy Seiection in Experiments 
with Tobacco. — east, E. M. and Hayes, H. K. in The American Naturalist, 
Vol XEVIII No. 565, pp. 5-4S -f 9 fip- New York, January 1914. 

These experiments were designed with a view to testing the theorj^ 
of Johannsen regarding the finality of selection of pure lines, and to show 
that the changes which follow the continuous selection of extremes under 
certain; conditions are to be interpreted entirely by the segregation and 
recombination of hypothetical gametic factors which are constant in their 
reactions under identical conditions. 

Nicoiiam tahacmn was chosen as being easily grown, naturally self- 
fertilised, and prolific in seed production, that is to say ideal for the purpose. 
2\ umber of leaves was the character studied, since it is unaffected by en\n- 
ronment (except during the critical period of development in the embryo). 
The parental cross was made between the Havana variety having a range 
of 16 to 25 leaves and an average of 20, and the Sumatra variety with a 
range of 21 to 32 leaves and an average of 26. The results of this cross axe 
set out below : 


Sumatra X Havana 

No. of leaves 21-32 116-25 

Coeff, of variability 6.64 -f* 0.27% I 6.98 + 0.27% 

Fj - , ■ 

No. of leaves (average; 23.3 + o,.i4 

Coiff. de variabilitv 6.24 + 0.41 ; 

r 

Xo. of leaves . . i 5 ~ 31 

Coeff. dc. variability 10.29 i ^'—3 % 

Thus the Fj generation is intermediate between the parents and has 
practically the same coefficient of variability. The Fg generation was 
extremely variable and included tjoth the parental types. Some combined 
the leaf size and habit of growth of the Havana parent with the leaf number 
of the Sumatra parent, and therefore resembled the type obtained by Shamel 
in 1906 in the Fg generation of the reciprocal cross between these two 
varieties. This hybrid, known as Halladay, had 26 small round-pointed 
leaves with short mtemodes, and was supposed to be a mutation. In 1908 
100 seed plants of this hybrid were selfed; and produced the material used 
in these selection experiments. Accurate observations of the progeny 
of these Fg and F^ plants showed that their homozygosity .was oiily .apr 
parent. The general type of the plants appeared to be constant, but .tfe 
frequency distribution for number of leaves was not the same in. the 
and Fg populations. 

Selection was made of the extremes in these generations 
•'followmg results'':; ■ ‘ 
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Gentration ! 

i 

Xo. 

of leaves 
of patent"' 

* i 

Range of 
no. 

of leaves 

: ■ 1 

Mean j 

Mode 

1 

— 

! 

1 

, 

25 

rs i 

— 

— 

— 

23 



23 

j 20 10 27 

1 22.4 + 0.11 i 

22 

F, ! 

^ 20 

f 27 

17 to 2$ 

20 to 32 

i 2I.9 + O.0S j 

1 24.9 + O.ir 

21 

25 

Fa 

( 

' 20 
! 30 

18 to 26 

22 to 33 

21-3 ±0-05 I 
26.6 + 0.07 i 

21 

26 

Fa 

20 ; 

14 to 23 

1S.4 + 0.C7 

18 


I \_ 


The extremes selected for the parent plants were not members of the 
most extreme classes, yet selection of the minus variants reduced the mode 
from 23 to 18 and selection of the plus variants raised the mode from 23 
to 26. 

In a duplicate set of experiments at New Haven, Connecticut, selection 
of the minus variants reduced the mode in three generations from 
33 to 21 and the plus selections increased the mode to 28. In the Fg gen- 
eration there was a difference of 9 between the means of the two strains. 

The results of selection in other strains did not give such regular 
changes in the modes of each generation, and, in some of them selection 
produced no change at all. This is what would be expected in strains 
of different degrees of heterozygosity. 

In one particular strain, selection of the minus variants produced prac- 
tically no change in the mode in three sets of experiments, while selection of 
the plus variants raised the mean to 30,7, 29.6, 30.8 in the three correspond- 
ing plus strains. In these experiments at Bloomfield, the Fg generation 
from the plus extreme showed a remarkable range of variation, from 
18 to 36. 

In another strain, selection of both extremes resulted in a slight in- 
crease in the mean during three generations, and, in the F^ generation of 
the plus strain ha\H[ng a mean of 25.7j;^o.09, a 12-leaved plant appeared. 
An individtial with 12 leave shad never been observed before, though thous- 
ands of plants have been examined. The distribution of plants in this 
generation, was as follows : 


No. of leaves . . . ^ . . .. . . 

jio 

XI 

xz 

F 

14 

I-' 

z6 

*7 

xs! 

^ 1 


! 

20 

!«ij 

, ! 

22 

i 

*3 

34 

1 

aclay 

1 - r 

2 $ 


30 

31 

3*1 

33 

[ . 

Frequency . . . . . . . . ... , , 

r 


I, 


□ 




" i 


X 

I 

4 

*4 

36 

43 

j 44 j 4 i 

21 

X 3 

7 





Lj 





I" 






; ^ This i 24 eaved plant was selfed: and gave rise to a population giving 
the following analyds. 
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i No. i 

of Jleaves 
, of parent 

Xaage of f 

no . 

Of leaves 

Mean 

2 ,H '{12] 

20 to 30 

25.7 o.og 

12 

8 to 30 

19.8 -r 0-28 

‘ lo ! 

II to 27 ; 

17.9 X 0 08 


Evidenth" a mutatiou occurred in the ger.eration and this mutant 
did not breed true as in the case of those of De Vries. 


Conclusions- 

The results show that the Halladay hybrid originated in the ^segreg- 
ation and recombination of the characters of the parents (Havana and Su- 
matra) and not as a mutation. The fact that strains were obtained from 
this h3“brid with a greater mean number of leaves than even the Sumatra 
parent shows that the difference between the parent varieties in leaf number 
is greater factorially than somaticallj^. The original hybrid, which was 
supposed to breed true, gave rise to plus and minus strains showing progress- 
ive changes on sdection, and also to strains which showed no change and 
appeared to breed true to type ; but it is not possible to say that any of 
the strains are so fixed that no progress could be made by selection. Should 
a sufficient number of hybrids be obtained, so as to include a perfectly 
homoz3^gous strain, such type would be found constant for all practical pur- 
poses. It may be, however, that long-continued experiment with enor- 
mous numbers will show some slight shifting of the mean, and that this 
ma3* be due to the slow progress of evolution. Such changes could hardly 
be determined experimentally beyond reasonable doubt. 

Mutations ma3^ occur due to constitutional changes in a single germ 
cell, and the3^ therefore appear as Fj generations giving rise to several new 
strains requiring selection. Since mutations are not of very frequerit occur- 
rence in aii3’- particular strain, it is only the comparatively large jumps that 
are economicall3^ important, and these are easily detected without refined 
methods of procedure. It therefore seems unwise for the practical breeder 
to expend time and money in obtaining results that are so slow and so 
trifling that they cannot be detected in carefully planned and accurately 
executed genetic investigations. The onl3^ financially profitable procedure 
is the isolation of homoz3^goiis strains from mixtures of either a mechanical 
or phx^siqlogical nature. 

Advantage should also be taken of the fluctuating variability which 
takes place during the critical period of seed formation. Seed from wellrdev- 
eloped mother plants will produce plants with a slightly higher leaf numfe 
than seed &om plants grown under poor conditions .The disturbance due 
to transplanting, though not affecting the number of leaves produced, 
affects their development and maturation, and should therefore hot be de- 
layed too 'long. 
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329 - C6I6&IS Indigenous to filongolla* — • Paubine, J. W. in Annalen dev Smen. 

pi'Ufun^sanstalt am Kaiserlichen Botanischcn Garten Peters des Grossen, Vol. II, No. i, 

pp. i-i2 + figs. (summary in French, pp. 13-16). St. Petersbourg, 1914. 

The travels of Mile. K. W. Jourgaaofi in N. E. Mongolia dtaiingthe 
autumn of 1911 have resulted in the re-discovery of two psammoph3d:ic 
cereals known locally as khar-soul and “ tsagan-soui '' respectively and 
much appreciated by the Mongols as a source of food. 

1. Khar-soul — Anmdo villosa Trin. [Calamagrostis villosa herb, de 
Trinitis) ; Psmmna villosa Maxim. This was discovered by Prof. Bunge 
in 1831 and has not yet been entered in the “ Index Kewensis . Specimens 
exist in the herbarium of the Imperial Botanic Garden of Peter the Great 
at St, Petersburg, and in the herbarium of G. Potanine. The plant has a 
horizontal sympodial rhizome producing a series of upright shoots, and is 
adapted for binding sand dunes. The grains are long and oval in shape 
with a black pigmented pericarp ; the starch grains are compound like 
those of oats. Each ear is harvested separately by means of a knife, and 
the Mongols, who travel on camels, may collect 150 to 180 lbs. of grain 
each during the season. 

2. Tsagan-soul — Elynvus giganieas, Vahl.; E. arenarius L-, var. gigantms 
Schmalh. This plant is very similar to E. amiarius, but larger in aU 
its dimensions. It occurs in the steppes and sandy places in the south of 
Russia, near the Caspian sea, in Orenburg and north of the Caucasus, as 
well as in Turkestan, on the Tian-vSchan and in Siberia. The grain is 
white in colour and is much preferred to khar-soul by- the Mongols. 
The grain of E. amianus E. used to be used for flour in Western Europe in 
times of scarcity, and is still regularly collected in Iceland, but this grain 
is much smaller than that of E. gigantem Vahl. 

These cereals, being adapted to climates with very low rainfall and for 
binding waste sand dunes, should be of considerable interest for experiment 
in many parts of the world. 

330 Contributions to the Question of the Frost-Resistance of Cereals. — 

Gassner, G. and Grimme, C. in Berkhte der Detitschen Botanisctwn Gesellschaftt 

Vol. XXXI, Part S, pp. 507-516. Berlin,. 1913. 

To extend the work of other investigators, experiments were carried 
out with grains from very even samples of Petkused winter and spring rye, 
germinated and at 280 C.; the first leaves were analysed for sugar. 
Table I gives the results in percentage of dry matter. 

. Thus the seedlings which had germinated at the lower temperature 
(and were therefore more frost-resistant) were readily distinguishable from 
those which had germinated at the higher temperature by their higher 
sugar-content ; at the same time seedlings of the Wdy Petkuser winter rye 
show a higher sugar-content than those of Petkuser spring rye grown under 
the same conditions. 

, Experiments with barley gave corresponding data. 

; These results kdiicate that with «eals also the sugar-content has ah 
vinfiumce on resistance to cold. ' 
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Table T. 


Germiaation temperature 5-6* ! Germination temperature 28® 


Series 

Total sugar 

Reducing 

sugar 

j Non -reducing 
sugar 

Total sugar 

Reducing 

sugar 

Non .reducing 
sugar 




Peiktiser tcinter rye 



I 

i 42.19 

34-93 

! 7.26 

40.92 

32.56 

8.36 

II 

i 43 - M 

35 -Sb 

! 7.28 

39.79 

31.14 

8.65 

III 

; 41.92 

34. S4 

: 7.0S 

39.13 

31.08 

&.05 

IV 

j 42.3^ 

33-S5 

i 6.46 

40.73 

33-94 

6.79 

V 

1 40.97 

32.31 

i 

! 8.66 

39.52 

. 34-11 

5-41 




PetkiiSi'v sprin^^ 

rye. 



I 

! 36.5S 

29.41 

j 7.17 

31.57 

27.13 

4-44 

II 

j 37 -°® 

30.57 

! 6.51 

1 33-26 

26.58 

- 4.6S 

III 

j 33-39 

I 30.41 

I 4-98 

32-59 

■26.81 1 

5.78 

IV 

j 37-65 

1 31.02 

j 6.63 

i 34-56 

30-3 s 

4.1S 

\r 

i 35-85 

1 ' ' 

i 30,21 

\ 

i 5-64 

! 32-94 

28.16 

1 4.78 

1 


Ttirtlier experiments, wtich it was not possible to complete, show that 
the slighter differences in hardiness among individual varieties of winter 
grain correspond to slight differences in the sugar-content. 

331 - Environmental Inffnenees on the Physical and Chemical Characteristics 

of Wheat. — L® Clerc, J. a. and Yober, P. a. in The Journal of Agricultural 

Research, Vol. I, No. 4, pp. 275-291. Washington, D. C., January 1914. 

This paper is a continuation of previous work showing that the compo- 
sition and ph3''sical characteristics of wheat are not to any great extent 
hereditary. 

To distinguish between the effects of the soil and those of climate, 
samples of soil 5 feet square and 3 feet deep were interchanged among 
three localities, in Maryland, Kansas and California respectively, possessing 
widely different climatic conditions. 

Four plots were arranged at each station as follows : 

1 plot of undisturbed local soil as control. 

I plot of local soil \ taken up in layers of 3 inches 

> to a depth of three feet and re- 

3 plots of imported soil, one from each station. ) placed in original order. 

During 1908 and 1909 Crimean wheat from Kansas was grown on all 
p plots, but as it was found to be unsuitable to the conditions prevaiiling 
in Maryland and Cafflorniia, it Was replaced by Turkey wheat xgxo, 
X911 and 19x2. 
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Table I. 


Deteiminatiott 


Physical properties: 


Water percent. 

Weight per 1000 grains grams. 

Weight per bushel lbs. 

Plinty grains . percent. 

Chemical analysis on water-free basis: 

Nitrogen per cent. 

Protein (N X 5 - 7 ) » 

Alcohot-soluble nitrogen 

Oiiadin in protein 

Fat s 

Fiber. » 

Pentosans 

Sugars » 

Ash . 

Phosphoric acid » 

Potash » 


Phosphoric acid in ash . . . . , 
Potash in ash 


Averages of the three soils 


California 

Kansas 

Maryland 

S.98 

i 9.53 

9.53 

30.2 

i 19.I 

23.6 

62.8 

57-2 

60.1 

86 

99 

35 

2,42 

3.30 

2.1S 

13.11 

1S.S3 

12.43 

0.92 

T.27 1 

0.90 

4^ 

42 1 

: 


• 2. 1 

1.94 

2-34 1 

2.89 ! 

2.63 

S.45 i 

; 8.76 

1 

3.61 i 

3.32 

3.03 

1. 6c 

1 2-30 

; 2.22 

0.90 

1.02 

1.18 

0.57 

! 0.68 

0.67 

47 I 

45 

53 

29 

30 



The following determinations were made according to the revised me- 
thods of the Bureau of Chemistry : 

Water; weight of looo grains; weight of a bushel; flinty grains'; nitrogen; alcohol- 
soluble nitrogen; fat; fibre; pentosans; sugars; ash; phosphoric acid; and potash. 

The results obtained are summarised in Tables I and II. In Table I 
they are anranged as averages of the three soils for each district and 
show the difference due to climatic influence. In Table II they are ar- 
ranged as averages of the three districts and show the effect of soil 
conditions. 

The results of the undisturbed control plots showed that the disturbance 
of the soil had not effected the constitution of the plants. 

A comparison of the restilts in Tables I and II shows that only the 
climatic conditions have any considerable influence upon the properties 
and composition of the crop. 

Considering weight bi grain, the figtires for weight per 1000 grains show 
i difference in Table il, showing the effect of soil conditions; but 

these differences are much smaller than those in Table I, showing that the 
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Averages of tbe three districts 

Determiaation 


CaUfornia 

Soil 

Blansas 

Sou 

Marjiand 

Soil 

Fh ysiccd p " op£';i us: 




; 

Water 

. per cent. 

9-35 i 

9.46 

i 9.29 

Weight per 1000 gtaiBS . . . , 

grams. 

; 26.5 

27.9 

: 22.1 

Weight per bushc! ...... 

lbs. 

60.9 

60.4 

— 

Flinty grain.^. 

. per cent. 

72: 

1 

69 

85 

i 

Oumicif! or. 

'S oStSis : 

! 

i 


i 

Nitrogen 

. per cent. 

2.48 ■ 

2.52 

j 2.73 

Protein (NX 5-;} 

. 

13.8S 1 

1394 

! 15-44 

Alchol-soluble nitrogen .... 


! I. 1 

0.94 

1 103 

Gliadin in protein 


4 ^ I 

41 

40 

Fat 

9 

1-93 I 

1. 98 

1 - 9 ; 

Fiber 

. )' 

; 2.55 1 

3.59 

2.73 

Pentosans 


8.41 : 

S.48 

8.87 

Sug^s 

. !> ' 

; , 3-33 1 

3-48 

3 - 30 - 

Ash 


2,13 

2.08 

2.16 

Phosphoric a)'id 


1.04 

1.03 

: 1.03 

Potash 

. 

0.64 

0.61 

0.66 

Phosphoric acid in ash . . . . 


4S ; 

4S 

■ 4S ■ 

Potash in ash. 

. x 

30 

29 

, 29 


dimatic effect is muck greater thau that due to the soil. Similarly, the fig- 
ures for the fiiiitiuess of grain show more variation due to dimate than to 
soil. 

With regard to the chemical constituents, the figures for the determi- 
nations of nitrogen, protein, ash and phosphoric acid show a much greater 
variation due to changes of dimate than to changes in the soil. Wttle 
or no regular variation occurs in the proportions of ghadin, potash in the 
ash, fat, fibre, pentosans and sugars. 

The writer suggests the following possibiliti^ as to the manner in 
which the dimatic factors exert a determining influence on the composition 
of the wheat crop: 

1) Differences in humidity may cause a difference in the transpira- 
tion of the plant, whichintummayreactonthecompositionof thecrop. 

2) Variations in the amount and distribution of sunlight may im 
flitence diversely the photosynthesis of the plants. 

3) IHfferenc^s in temperatmes and in the succe^ion of hot 
periods m^Y cause varying vegetative activities in the plants, i ' 
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4) The climatic differences, sttch as humidity, rainfall, temperature 
and sunlight, may bring about changes in the physical chemical, or biolo- 
gical characteristics of the soil, which in turn moj react on the crop. 

Thus it ma^’’ not be impossible for soil which has been transferred from 
one locality to another, to become so changed by climatic emdronment 
that the character of the wheat grown thereon would be approximately the 
same as that grown in soil belonging to the locality. 

The great difference between the protein of the Kansas and the Mary- 
land crops cannot be attributed to the greater nitrification in the Maryland 
soil when transferred to Kansas, since applications of nitrate as fertiliser 
produce only a slight increase in the protein content of the crop. 

The writers consider that these results- confirm the conclusion of pre- 
%dous work (i) that environment (climate in particular) rather than here- 
dity is the major factor in detennining the physical and chemical charac- 
teristics of the wheat crop. 

332 - Some Charaeterlstlcs of the Endosperm of Chevaliier and Goldthorpe 

Barleys. Vine, H. C. a. in The Journal of the Institute of Brewing ^ Vol. XX, l^o. I, 

pp. 23-33 -f" 3 figs, lyondon, January 1914. 

Microscopic examination was made of several verified specimens o. 
Chevallier and Goldthorpe barleys with a view to determining anj^ specific 
differences in the characters of their starch granules. The author ob- 
serves that the starch grains from barley, unlike those of the potato which 
can easily he disintegrated, remain intact afteriong grinding with the hardest 
glass, showing that they possess elasticity and resiliency. 

. In the Goldthorpe varieties the round form of granule predominates, 
while in the Chevallier varieties the oval form is the general feature. This 
difference in shape of the grains is only well marked in pedigree strains, 
and cannot be used to distinguish commercial varieties with reliable re- 
sults, The ratio of large and small granules is a much. more definite 
criterion, and may prove to be useful in indicating the extent to which any 
given sample has varied from the true stock. Counts of the numbers of 
starch granules of different sizes gave the following results : 


Perceotoges of granules: 


Size of granules in inches 


1000 


,_3 ^ 

5000 ! 


i i I ] t 

5000 \ XOCOO i 20 000 



No. of granules 

counted 1 






Cfievallifei*: 

'1 i 

. , , I. 22S i 0.00 j 

3.70 

• 'i 
i 

7.42 i 

3.20 

19.20 

65.S 

Goklthoip^ . . . . . 

. ■ ■! , 636 ' ■ i 0.47 I 

2.07 

. 2-55 I 

2.07 

17.00 

76.0 

Standwell ...... 

. j ' ■ 445 ' ; 0.00 i 

2.19 

5.06 i- 

2.3^ 

; 14.70 

77*0 

'See X,e Clerc, 

J. A.-atia 3 [#EA'vrXT>''SHESBffAN 

. — tr 

. S; Dept, dgr. 

mt., 

Chem., 


1910. 
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Thus Goldthorpe varieties contain a greater proportion of granules 

under — ^ — of an inch. 

10 000 

The effect of climate and soil on the proportions of the grains of differ- 
ent sizes still requires to be worked out. 

The cell walls of the endosperm present no features which can be in 
any way regarded as characteristic of Chevallier and Goldthorpe respect- 
ively, although on the whole the laminae of the former are somewhat, 
thinner and more delicate than those of the latter. 

333 - A Drought-resisting Adaptation in Seedlings 0! Hopi Maize* — Collins, G. jsr. 

in The Journal of Agricultural Research, Vol. I, No. 4, pp. 293-301 + 4 plates. Wash- 

Irjgton, D. C., Januaiy 1924- 

The proper depth at which to plant maize seeds has been the subject 
of many experiments, but with little consistency in the results. It does 
not hitherto appear to have been realised that it might be dependent upon a 
biological factor, definite for each variety ox even each individual. 

A stud3^ of the varieties of maize grown by the Indians in New Mexico 
and Arizona has brought to light an important adaptative character 
connected with germination and grond:h. Studies of seedlings of Hopi 
maize sown at different depths show that the mesocotyl, e. the portion 
of the stem between the cotyledonary sheath and the seed, insiy frequently 
develop to a length of 36 cm., and that it may give rise to roots at any 
point on its surface. Observations of many varieties of maize have shown 
that it is the elongation of the mesocot\d that enables the shoot to reach 
the surface, and the maximum extent of elongation is fixed and reasonably 
constant for each variety. 

In the varieties of maize commonly grown the writer has been unable, 
to force the mesocot^d to a length greater than 10 cm., and many seedlings 
have failed to come up w-here there w-as less than 2 cm. between the top. of 
the cotyledonary sheath and the surface of the ground. 

In the root system of the Indian varieties there are no secondary 
seminal roots, the radicle being the only root arising from the seed. These 
single seminal roots have been traced to a depth of 35 cm., and even further, 
and are obviously an adaptation to extreme conditions. 

The Indians plant these seeds in hills about 20 feet apart, with from 10 
to 20 plants in a hill There is no fixed depth for planting, the custom being 
to plant deep enough to place the seed in moist soil. The plants grow to 
a height of from 60 to 90 cm., and produce ears near the surface of the 
. ground. 

Under irrigation conditions these varieties compare favourably with the 
more improved eastern varieties in these day^ regions ; 36 plants harvested 
gave 94 ears weighing 37,6 lbs. 

The peculiar adaptations of these varieties ~ a greatly elongated meso-; 
cotyl, permttiag deep planting and the rapid development of a large 
single radicle — give them considerable economic import^ce^; 
semiarid regions. \ ' 
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334 - A Cultural Experiment with American and African Dent Corn, —wacker 

in FithUngs Lajidwirrschaftliche Zeitungt Year 63, Part 3, pp. 73 * 75 . Stuttgart, 

February 1914, 

The comparative cultural experiments carried out in the summer of 
1913 mth Virginian and Natal corn showed that there is little material 
diSerence between the two kinds in 5?ield of fodder. 

This result agrees with those obtained in the writer’s earlier experi- 
riments, but is at variance with the results obtained by Stebler and Voikart 
in 1907-1909 in Switzerland. 

335 - The Physiology of the Germination of Rice. — akemine, m. in Fimn-s 

LmdiiiiiischiUHche Zeitun-;, Year 63, Part 3, pp. 78-93. Stuttgart, February 1914. 

, The writer, who, during a series of 3?'ears, has studied the conditions of 
germination of rice, summarises the results hitherto obtained as follows : 

i) — The maximum, optimum and minimum temperatures for the 
germination of rice are 40^^ C., 30 to 35® C. and 10 to 130 C. respectively. 

From the practical point of view it is important to know that the develop- 
ment of strong seedlings is favoured by warm irrigation water. 

, 2) — Tight exerts no influence on the germination of rice. 

3) — The same holds true for light of varying refraction. 

4) — jRice germinates equally w'^ell both in water and in air, when 
the grains are husked or unhusked, and when the grains are treated with 
water which contains oxygen or which ha^ been deprived of it by boiling. 

5) The plumule appears sooner if the grain is placed in favomable 
moisture conditions than in water. 

6) — The radicles and crown roots develop considerably sooner in 
the air than in water. 

7) — The stem grows much more rapidly in water than in the air. 

The opposite is the case with the radicles and crown roots. 

8) — The frequent renewal of the w^ater in the experiment had 
no sen'^ible eflect upon the development of the stem or roots. 

9) — The same holds true for difierences in the depth of water, 
provided they keep within the limits of 3 to 20 cm. (1.2 to 8 inches). 

10) — The suitable degree, of moisture for the germination of rice is 
,60 to 95 per cent, by weight of the seed-bed’s capacity for water. 

11) Rice grains are saturated by an amount of water equal to 
about 25 to 30 per cent, of their air-dry weight. 

12) — Rice grains cannot be made to germinate until they have ab- 
sorbed about 25 per cent, of their air-dry weight of water. 

13) — The loss of weight of the unhulled grains during steeping 
amounts to only 1.5 per cent, of their W'eight, even after 20 days, 

•if the temperature is loo to I5<> C. (50® to 59® F.). 

336 - The Prevention of Degeneration in Potatoes. — Commtimcation from tiie= root cmm, 

“ Saatzuchtsteile der peut^her I^andwirtsch^s-GeseIlsciiaft’MnM«/bt 7 ifwgm<^^I)fwf- 

LmM Beriia, February 14, 1914. 

■ The degeneration of a strain of potatoes originates as a result of any of 
the diseases which prevent their complete development. Its progress from 



one generatioEL to another can be prevented by means of the selection of 
tnbers from well-developed plants marked in the fields during the summer; 
only such roots should be selected, as come up to the expectation of the pre- 
’^dous selection. The tubers of each plant should be grown separately 
the following year, and the experiment repeated for several years until 
the desired result has been obtained. 

357 - The Effect ot the Weight of Seed Potatoes Upon the Succeeding Crop. 

— X4YVKi A, V, (Author’s abstract) in Zeitschrifi filr Pflmvsejizuchiung^ Vol. II, 
Part I, p. 72. Beribi, 1013. 

In 1912, the weight of all the tubers of 24 potato plants was deter- 
mined ; those which weighed more than 15 grams (in some cases all the tu- 
bers of the plant) were planted. The estimation of the "weight of the crop 
when gathered showed that the wreight of the seed potatoes exercised a 
very great influence upon the total crop of the daughter plants. This 
influence was less noticeable and more inconstant in the case of the bigger 
tiibers, but here also the heavier seed-potatoes produced the larger crops, 

338 - The '' Amplometer : a New Apparatus for Estimating the Starch Con- 
tent of Potatoes. — 3 ^exzel, V. and Stempel, O. ia Zeitschnft fUr das Landwtrt- 
schafiliche V^rsuchswes^n in OsUfreich, Yeax XVI, Part g, pp. 893-898, Vieana, 1913. 

The writer describes a new apparatus by the use of which the starch 
content of quite a small number of potatoes, and even of a single tuber, 
can be determined. The apparatus is very useful for breeders who have to 
deal with a large number of single tubers. 

339 A Society for Promoting the Cultivation and Economic Utilization of 

Potatoes (B. V# K.) Deutsche Landwiftsckaftliche Presse, Year XI/I, No. 3, p. 30, 
No. If; p. 210; Zeitschnft fiir Spiriiitsindusine^Ve&T 10, p. 139. Berlin, 

Jim. 10, Feb. 23 and March 5, 1914. 

. During the great agricultural week held this year at Berlin, in Pebruanr, 
a new society was founded for the promotion of the cultivation of potatoes 
and the encouragement of their use for various economic purposes. 

The society has its seat in Berlin and is based up on the organization 
of the Verwertimgsverband Deutscher Spiritusfabrickanten it has been 
recognized by the three most important societies for the promotion of po- 
tato cultivation in Germany, viz. the “ Verein der Spiritusfabrikanten in 
Deutschland the “ Verein der Starke-Interessenten in Deutschland/' 
and the "'Verein Deutscher KartoffeltTockner ", 

The Sodet37 does not wish to promote potato growing at the expense of 
other crops, but desires to raise the yidd per surface unit, which it tries 
to efiect by instituting cultural experiments with different varieties, and by 
experiments in growing and manuring the ctops, etc. It is also anxious, in 
order to develop the possibilities of utilizing the increased supply (a neces*’ 
sary condition of the attainment of its first aim), to improve the keeping 
qualities of the tubers by cheaper and better methods of preserving them, 
and to enlarge the market for iresh and dried products, /The 
is endeavouring to centraHse scattered efforts in th^e ihrections. The 
members undertake to preserve a certain portion of thdr f^otatoes, the 
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amount depending on the crop and the condition of the market at the 
time ; the potatoes are to be ensilaged or dried. It is hoped that by this 
means a balance will be kept between excessively large and small potato 
crops, and that the trade will be more regular and the prices steadier; 

340 - Grassland in Britain : Types and their Formation. — Smii:h, w. g. and 

Crampton, C. B. in The Journal of AgricuUurdl Science, Vol. VI, No, i, pp. 1-17, 

Fig. 1-4. Cambridge, January, 1914. 

In considering grassland from the ecological point of view (soil, cli- 
mate and topography), the causes leading to its formation may be divided 
into two groups: i) natural, and 2) artificial. 

Natural grasslands can be separated into two groups, the stable and 
migratory types ; the latter depend on periodic flooding, flushing and re- 
newal of surface fertility ; these types occur on alluvial and rain-washed or 
spring-flushed surfaces, along river and coastal belts, and on mountain 
slopes. The stable types, on the other hand, depend on the nature of the 
underlying rocks and their physiography, which Hmit the growth of tree 
vegetation and prevent infertility due to leaching and stagnancy. Such 
stable grasslands are found in Britain on : i) chalk downs, 2) exposed hill 
and ridges of rocks containing an abundance of lime, such as limestone 
(including some calcareous or boulder clays, etc), and basic igneous rocks 
such as the isolated hills of dolerite common in Mid Scotland. 

Artificially induced grasslands originated as the result of a widespread 
demand for pasturage and hay in districts where the natural grasslands are 
too limited for economic requirements. They usually show marked va- 
riations, apparently unconnected with the nature of the habitat, and fre- 
quently require constant attention to maintain their grazing value. Some- 
times, however, they acquire a certain amount of stability by a process of 
evolution, following on the destruction of the original vegetation and a 
; phase of tillage. Examples occur in the old established pastures of the 
midland counties of England. 

Owing to the cold temperate climate with moist summers and open 
winter, grassland is not altitudinally zonal to climate in Britain ; but this 
climate favours leaching and surface exhaustion in weil-drained places, 
resulting in soil acidity and accumulation of peat, and these are the great 
physical enemies of grassland in this country. Thus one of the first signs 
of pasture deterioration in a wet district is the formation of a thick sod 
of mosses and plant remains, so dense that summer rains cannot penetrate 
to the soil below ; surface-rooting species Anthoxantkum, hh 

zuh, etc.) then take possession, and deeper rooting species white 
clover) dwindle away. 

The natural conditions which favour grassland in Britaia are there^ 
fore those which prevent:. 

i) leaching Of the surface in well-drained positions, leading to compe- 
tition with heath; 2) rapid accumulation of raw humus, and competi- 
tion with moorland species ^ 3) staignancy and souring of the soil in low- 
lying positions, and competition with marsh ; 4) the growth of forest. 


MEADOWS’ 
ANT) PASTtJRES. 
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The factors preventing leaching on an elevated or well-drained area 
are : a) a finely divided thin residual soil resting on a soluble or smooth 
weathering rock basis which constantly supplies mineral nutriment, espe- 
cially lime ; b) periodical flushing of sloping surfaces with waters contain- 
ing alkaline bases in solution, a natural process corresponding to the arti- 
ficial top-dressing of basic slag and phosphates. Examples occur on exposed 
alpine, coastal or moorland slopes. 

The factors preventing the souring of the soil and rapid accumulation 
of raw humus are : a) alternate flooding and rapid drainage, b) a sufficiency 
of alkaline bases in solution or in suspension where drainage is less efficient. 

The factors which prevent the growth of forest a) great wind expo- 
sure, e. g, coastal slopes, coastal plains and plateaux ; b) a shallow soil over 
smooth, unfisstired rock in exposed positions allowing no foothold for trees); 
c) a water-table too high, or aroothold too unstable, on wind-swept alluvial 
surfaces. The establishment of grassland attracts grazing animals which 
are a most efficient means of suppressing tree seedlings. 

Natural grasslands are therefore restricted to : 

1) Stable surfaces with a smooth elevated topography and a thin, 
finely-divided soil supplied with alkahne bases from underlying rocks. 

2) Sloping smooth surf aces subject to periodical flushing with min- 

■eralised.:watefs.'.:;-''’ ; ■ ■; 

3) Alluvial surfaces along rivfers, periodically flooded vand drained. 

4) All surfaces favourable for grass roots in places much frequented 
by grazing animals. 

The vegetation of unstable surfaces is rapidly changed in character 
in places neglected by grazing animals, whereas it may persist and become 
more extensive if well stocked. ' ; V 

T5q)es of grassland occurring in Britain. 

I. Turf -forming types, — These are pastures of natural formation and 

are usually closely cropped and perennially green. Their vegetative growth 
consists of aerial and subterranean leafy shoots which seldom .flower. 
On stable formations such as chalk downs, ridges and maritime slopes, wiry 
grasses such as sheep's fescue (Festuca ovina) predominate, with 
scattered, large-rooted procumbent or acauline rosette plants, or . 
trailing small-leaved herbs ; mosses, are scarce or absent; snails, 
worms, ants and other invertebrates are abundant. The migratory or mat- 
pastures occurring on flushed slopes consist chiefl}’' of grasses with flat 
and; short leaves, such as Agrosiis forms, Anthoxanthum, Tnodia, 
and Cymsurus, and others such as Hohus lm%atu$ ; sedges of the Carex 
paniceu ot C. fima t3rpe occur ; mosses like Hylocomium sqmfrospm at 
Hypnum moUuscum are abundant; the invertebrate fauna is less abundant 
than on the down t3?pes ; slugs, generally replace snail, dipterous larvne 
are abundant, while ants are usually absent. The vegetation is often glatje-;: 
cons in tint and unwettable, and contains some rosette-leaved plants 
with tali flowering shoots. \ ^ ^ 

II. Meadow types, — These occur on porous alluvial loams with a high ; 
water-table and subjected to flooding, and are characterised by taller herb- 
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age including grasses of tufted and creeping habit. The grasses of low- 
land types consist of broad-leaved fescues, Poa tnvialis, Dactylis, PMeum, 
Alopecurus, etc.; maritime types have Hordeum, Phleum, Lolium, Triticum, 
etc., and alpine types have alpine forms of Festuca, Air a, PMmm, 
Poa, etc. 

III. Tussock types, — These occur in many parts of the world on salt- 
steppes, wind-blown steppes and under conditions of perennial cold or 
wind. They are composed of coarse, hard or or wiry grasses which tend to 
accumulate soil by , means of stools or tussocks of dead shoots. These , 
types appear to be limited to unstable habitats in Britain, such as waste 
heaps of mines and quarries, and artificially degenerated moorlands 
(Nardus), 

IV. The Stooled Meadow types, — These may be considered as exagge- 
rated forms of the tussock type, assuming the stooled habit as an adapta- 
tion to gentle flooding and silting. The principal grasses are Air a coespi- 
tosa and Molinia ooerulea. Tall rushes and stooled species of Sedge {e, g. 
Carex paniculata) qxol often present. 

V. Lair grasslands and the Camp-follower types. — This heterogenous 
grottp of grasslands is independent of physiographic and soil conditions. 
They are of a migratory character and depend on the influence of grazing 
animals for their formation and persistence. Examples of this type are 
found in the neighbourhood of shelters and enclosures for sheep and cattle, 
and near rabbit warrens, 

Ecotwmic Aspects. 

From a consideration of the natural factors which lead to the forma- 
tion of grasslands, the following deductions may be made : 

1. Where these factors are in operation, and stable in character, no arti- 
ficial interference is necessary to procure good sheep-grazing, and no 
other treatment than judicious stocking should be attempted until well- 
established results based on experiment are obtained. 

2. Interference with the development of natural migratory grasslands 
should not be undertaken without a careful consideration in each case of 
the physiography or “ lie of the land the nature of the waters and their 
suspended materials, and the effect of tampering with the drainage, (Thus, 
while thematural flushing of peaty moorland by water often leads to the 
appearance of patches of grassland, the conduction of such waters on to 
the grasslands of the stream alluvia will in most cases promptly lead to 
marked deterioration in the pasture. Again, the underdraining of sandy loams 
pnl^ accelerates the leaching natural to them, and thus favours heath 
uhiess frequeut surface manuring with lime or slag is carried on). 

. 3. The Razing and, manuring of sheep and cattle on moorlands can do 

much to es^biish grassland where migratory geological factors are in 
operation^ but no amount of overstocking, will be effective if leaching has 
reduced fertility and induced acidity. 

gtabihty may be acquired by a gradtml^ of natural selection \ 
'•-# thos forms of grasses and other plants which are most suited to the 
treatment in vogue, including grazing. (These differences in the same 
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species of plants in different fields may account for the differences in the 
feeding value of pastures having the same botanical analysis), 

5. In determining treatment for the improvement of grassland, it seems 
more probable that careful experiment vdll lead to better conclusions than 
botanical analysis alone. An interpretation of results obtained by the appli- 
cation of manures ox other treatment in consideration of the physiography, 
origin and history of the locality, would appear to be the more logical 
method. 

341 - Bye-Gcass and Clover in India. — brown, W, Robertson in The Agricultural 

Jourml of India^ Voi. IX, Part I, pp, 8^7-9 1 -f- i plate. Calcutta, January, 1914. 

The occurrence of the darnel grass {Lolium kmulmtum) in the wheat 
fields of the N. W, Frontier Province and Punjab suggested the introduc- 
tion of Italian rye-grass {Loliim italioum) as a forage grass for the cold 
season. 

Experiments with this grass in combination with broad red clover 
(T. pmtense), shaftal {T, mupimtum)^ berseem (T. Alexandnmm) znd In- 
ceme, show that it gives a weight of green fodder equal to the dover^hay 
crops obtained from the average English rye-grass-dover meadows. Sow- 
ings made in August and September on manured and irrigated land enabled, 
three cuttings to be mad^ during the cold season, syk November, February 
■and-May., ^ ■ . ■ ' 

The local advantages of such a crop are : i) the cheap rate at which it 
may be cut by means of a sicMe or mower, and 2) a jield of succulent grass 
when indigenous grasses are not available. 

, 342 -Cotton In Asiatic Russia. — Sch&ntz, M. — BeihefU mm Tropmpflanzer, Vol. XV5 

No. 1, 134 pp. Berliu, Febniary 1914. 

This important monograph on the cotton question in Asiatic Russia 
completes the series of studies on cotton published by the writer. 

It begins with an account of the general conditions of agriculture in' 
Turkestan : the dry and distinctly continental climate characterised by 
considerable variations of temperature (—440 to -4; 53^ C), the necessity for 
irrigation, the very fertile soil, chiefly consisting of loess of Eolian origin. 

Varieties. The most important native varieties are those of Tash- 
kend, Bokhara and Ehiva. The latter is more renowned; it yields 26 per cent 
of thread with a staple of 20 mm. length. Bokhara cotton has a staple 
of from 22 to 23 mm. in length, but is coarser. 

The native varieties ate characterised by the fact that their capsules 
scaredy open or even remain coinpletely closed at maturity. 

The cultivatibnof American varieties, introducedin 1870, has developed 
considerably since 1884 ; they now occupy 90 per cent of the cotton area. 
American ccittbn gives a yield of thread of 30 to 35 per cent and has a 
length of staple of 29 to 30 mm. The best varieties are Eng arid Triumph. 
Tiurkestan cottbns of American origin realise the price paid for Orleans- ! 
Texas “ good middling quaKty of 28-29 mm. length. : 

Commercial qualities^ — There are three principal quaEties, t) 
risting of wMte fibres, 2) yellow fibres or slightly damaged 
3) gtey fibres, of a deep yellow colour or strongly damaged cold. v- 
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The cotton zone extends from 37® to 450 N., so that itssouthern 
limit is the northern limit of the American Cotton belt ”, 

The cultivation is almost entirely in the hands of natives, whose farms 
average from 2 to 5 acres and produce 90 per cent, of the total cotton crop. 

Cultivation. — The virgin lands are too saline for the direct cultivation 
of the crop. The preparation of the land consists in the removal of the salt 
by irrigation and the cultivation of lucerne for several years. No regular 
rotation is followed; cotton is grown continuously until the yield dimi- 
nishes, when maize or leguminous crops are grown for several years. 

The cultural operations are as follows : 

1) Autumn tillage (6 to 8 inches),, preceded by irrigation if the land 
is too hard. 

2) Spring cultivation to a depth of 14 inches. 

3) Application of fertilisers, chiefly canal mud. 

4) Preparation of the beds 28 to 32 inches broad and 10 to 18 inches 
high. When water is plentiful the furrows between the beds are constructed 
in a sinuous course so as to decrease*the flow of water and obtain a better 
soaking of the soil. 

5) Irrigation, if the soil is too dry for sowing, which is seldom the'case. 

6) The seeds are dibbled in holes 20 to 28 inches apart. The seeds 
should be two years old in order to ensure regular germination, and obtained 
from the first picking. P'rom 20 to 30 seeds are sown in each hole owing to their 
low germinating power (60 %) and to facilitate the penetration of the 
surface crust of the soil by the combined efforts of several shoots. 

7) Irrigation, singling, weeding. The determinatidn of the correct 
quantity of water is a very important and delicate problem. In Turkestan 
too much water is generally given; 3 or 4 irrigations in place of the 10 to 13 
are sufficient. 

8) Topping of the plants as soon as the flowering reaches a maximum 
(the first half of July). 

9) Picking from the middle of August until October, November and 
even December, should the weather be suitable. 

The Upland cotton is picked as in America. In the case of the native 
varieties, the entire capsule , is picked and the cotton separated after 
diying. ; T^ months of September and October in Turkestan are warm and 
dry, thus favouring the piddng. The stems of the plants are used as fuel. 

Pe$t$. — The crop is subject to few insect and fungoid pests in Tttrke- 
s^n. Some regions, such as the Hungry Steppes, have been invaded by 

locusts, but the development of these is checked by irrigation. 

Area Under cotton and yield. — In 1913 there were x 127 ooo acres 
of cotton in the f pur*' crown countries'' of Turkestan^ distributed in the 
following manner : ! 

Ferghana . . . ... 729 000 

. . Syr . ; . ’ ,. %o$ 000 \ ■ 

.r)/ •Samex'kmd . ,■ 79000 

Tiansoispia ’.y* .... 1x4000 
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The total yield of cotton, including Bokhara and Kliiva, increased from 
127 000 tons in 1908 to 182 000 tons in 1912-13 distributed as follows ; 

'Xhousands ' 

of tons 


Ferghana. 113 

Syr Daria * 13 

Samarkand 10 

Tianscaspia 15 

Bokhara 21 

Khiva 10 


The average yield pet acre is : 

upland . 210 to 235 lbs 

Native varieties 170 lbs. 

Of the various cotton regions of Turkestan studied by the writer, Fer- ; 
0 mna, which produces two-thirds of the cotton in Asiatic Russia, deserves. ; 
special mention. Owing to its situa*tion in a valley sheltered from cold 
winds, it has a relatively temperate climate. The cultivation is extending 
rapidly; 

1888. , . . . . . . 91000 acres 

'' 1900.. .■ . . . . 502000 9 ' 

1910,.' ^35000 ' 

XI913; . 729OOO 

American varieties are almost exclusively cultivated. The cotton : 
is of a beautiful white colour, with silky resistant fibres of 29 to 30 mm* 
staple. The first quality, comprising 60 to 70 per cent, of the harvest,’ is , 
classed between good middling ** and “ fully middling , 

Rotaiions : - - 

1. Cotton. , . . .... . . . . . . 8 to ID years 

Surghum or maize , 2 » , 

2. Cotton 8 to 10 )» . 

I^uceme ............ 5 to 7 » 

Sorghum or maize ........ 1 » 

Yield, — In 1913 the yield per acre in the district of Andidjan in good ^ 
estates was about 450 to 550 lbs. for Triumph and 350 to 450 lbs. for King, 

Cost of maintenance of one '^ dessiatine (2 acres). 


^ s d 

Manures ............ 2 20 

Distribution. 26 

$ ailtivatious i 18 o 

Preparation of beds. ....... i 56 

Seed .... . . . . , . . . 8 o 

Soxving; lo o 

Singling 90 

8 irrigations 10 \ 0 

Upkeep (weeding, etc).. 6 2 0 

Picking I 18 .0 

Various. r 5 0 


Total . . . £ 16 xo 0 
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343 - The Cultivation of Paprika Pepper in America. — yooto, t. b. andTsc^ various cross 

R. H, — Bulletin of the U, S. Department of Agriculture^ No. 43, 34 pp. -f- it figs, 

Washington, D. C., December 16, 1913. 

Paprika is a pungent red pepper obtained by grinding tbe fruits of 
a Hungarian variety of Capsicum annuum. The Spanish variety known as 
'^ pimiento'' or pimienton'’ is distinguished from it by being sweeter 
and less pungent. The quality of paprika depends on its colour, pun- 
gency, swetness and flavour. The colouring matter occurs in the " shell of 
the fruit and is preserved in the final product by grinding it with the seeds, 
which contain an oU in which the colouring matter is soluble, The pun- 
gency is due to a crystalline substance known as capsaicin (C^ H14 Og), 
found only in the placentae of the pods. The degree of pungency of the ' , 

product depends therefore on the extent to which the placentae are in- 
cluded in grinding the fruits. Comparative tests of the degree of pungency 
are made by determining the proportion of finely ground sugar required 
to be added to cause the pungent taste to just disappear. 

Experiments with diSerent samples showed that Hungarian paprika 
varied in pungency from a ratio of i : 300 to i : 1360 of paprika : sugar. 

Home-grown American samples were in general superior to the Hungarian 
samples ; their degree of pungency varied from a ratio of i : 500 in the case 
of a sample made from the shells alone to i : 19000 in the case of a sample 
made entirely from placentae. 

The sweetness of the product is due to the sugar contained in the shells 
of the pods. Analysis showed thatdried shells contained 24.6 per cent, of i.- 

glucose and 1*7 per cent, of cane sugar. Sun-dried pods from Texas showed : 

only 2.5 per cent, of glucose and 5.9 per cent, of cane sugar. ^ 

Cultivation, — - As an annual, it is propagated exclusively from seed. The ■ 
yield of pods is determined by the length of the growing season. In the 
experimental area in South Carolina the growing period is from 230 to 240 days v 

with a mean summer temperature of 78® E. Abundant sunshine adds brilli- 
ancy to the colour and assists in bringing about a uniform ripening of the . 
fruit. . ' ' 

The average yield and profits for four years are given below i 

Average yield Price Total income Average ! Average profit 

per acre per pound per acre cost per acre per aae 

9.3 cents $102.23 $ 31.97 $ 70,26 

The iteiDB of expenditure in the production of the aop incM 

Preparing and sowing the' seed bed. . 

Preparing and cultivating the land; 

Transplanting plants, to field and resetting- to stand, 

;; Fertilisers. ^ 

>;■; Pic^njg' the' fruits, -V 7 '' ' .. 7.' ^ 

' 'Handling' peppOT,'''oate of fires' during curm^^ 

Fuel (pine wood). .'V, 

Grading, sacking, ''handling, etc. 
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The cultivation of this crop would be profitable under present condi- 
tions, but any considerable increase in the supply would reduce the market 
value of the, product. 

344 - Ornamental Hibiscus in Hawaii, r- wilcox,e. v. and holt, v. s. in Bmmu 

AificuUufal Experiment Station, Bulletin, '^0, 39, pp. 60 16 coloured plates. Ho- 

nolttlu, December 1913, 

The writers describe the treatment and propagation of hibiscus, of 
which about 500 varieties or sub-varieties exist in Hawaii, 240 of them being 
of Some interest. 

345 ~ The Pollination of the Sweet Cherry (i). — Gardner, V. R. in Oregon Agn^- 
cultural College Experiment Station, Division of HorticuUufe, Bulldin No. 116, ; 
pp. 3-40. Corvallis, Oregon, August 1913. 

Experiments on the pollination, of sweet cherries showed that all the 
: varieties tested were self-sterile and that inter-sterility is an important 
factor determining the success or otherwise of cherry growing. 

No evidence has been obtained to show that inter-sterility is correla- 
ted with closeness of relationship. The p6te:ncy of any particular va- 
riety of pollen appears to be considerably influ^ced by environmental 
factors.' ■ ” '■ 

The grafting of inter-fertile varieties is recommended for the improve- , 
ment of the yield' of orchards containing single or inter-sterile varidies. 
For immediate restdts, recourse maybe had to placing branches of suitable 
varieties in buckets of water in the orchards during the blossoming period, 
and the encouragement of beekeeping. 

346 Frost Proteetlon in the Limoneira lemon OrehaMs. - Culbertson, 

, (Assistant Manager Xiiuoueira Company) in Monthly Bulletin of State Cmmisskm of 
JSrcwl!«c»?^ii#'tf,.,Vol. Ill, No. I, pp. 1-8. Sacramento, Cal., January ipiX 
Experiments have been carri^ out in the lemon orchards of the 
limoneira Company, Santa Paula, California, on the use of coal and oil 
fuels, as a means of preventing Jrost injury, 

(Mi gave the best restdts as regards both efficiency and cost of labour. 
Thcn^ the fruit sooted, the trouble of washing with cheap ke- 

rosene and soap wash was more than compensated by the success of the crop, 
;%idi tree^^ w^ protected by an oil pot, and the temperatures in different : 
parts of the orchard were recorded at the central station by means of a; 
telephoire;systemi The best type of oil pot was found to be one fitted with ■ 
a‘' down-draught” tube, either perforated or slit, so as to maintain an 
ample supply of air at the surface of the burning oil. 




(i) See also No. 133, JB, Feb. 191.4. 
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Co$t and maintenance of equipment for an orchard of 500 acres. 


$ 

50 000 oil pots 50 000 

2 steel storage tanks of 5000 barrels capacity . 4885.89 

2 cement reservoirs of 100 000 gallons csipacity, equipped with ptunp. . 3 000 

5 miles of 3 inch atid 4 inch pipe line 6375.03 

35 tank wagons and tanks 4 315,00 

150 spout pails for filling pots . 300 

200 torches 200 

50 thermometers , 150 

4 miles of telephone system 750 

350 000 gallons of oil in orchard at 2 ^2 ® 750 

500 000 gallons of oil in storage at 2 cents 12 500 


Total investment for 500 acres . . .$91 225,92 


The annual interest, deterioration, and maintenance expense per acre, 
excluding cost of operating, is as follows : 


$ 

6 % interest on total investment 10.94 

15 % deterioration on on $ too worth of pots . . . . .15.00 

6 % deterioration on balance of equipment 2.40 

Estimated maintenance: handling, painting, filling ... 5*00 


Total . . .$33*34 

The writer points out that the danger of a deficit is far more serious 
than a possible lessening of profits in attempting citrus growing in cold 
areas.' 


547 - A Trial of Orange Stocks at Peshawar, (n. w. frontier province^ India). — 
Brown, W. R. in The Agricultural Journal of India, Vol, IX, Parti, pp. 84*86 *4- 4 
plates. Calcutta, January 1914. 

Four different varieties of citrus are used as stocks for budding the 
Maitl and Sangtara oranges north of Delhi, : i) the " mitha " or sweet 
lime, said to produce sweet thia-skinned fruit r 2) the “ khatti ” or small 
sour lime, on account of its vigour ; 3) the “ khatta ” or large sour 
lime, and 4y th6 " gulgul ’* or coarse dtrou, for inducing early growth and 
.‘maturity:.; 'y'“' 

Maltas grow ; best on the 
;‘-l^l!ti’' stxkik, while Sangtaras are more successful on the “ mitha ” 
or. ‘‘ ^i^ul ” stocks. Further experiments are require to determine the 
^cxiks for other localities, and for developing sudi characters as ;flavour, . 
thinness of skin, daite:.of^^ri early fruitfulness, length of days and 

, powd to vdthstand excessive irrigation. ; , ' . ' ^ 

348 ~ Oheii^s]^ Hybrids in Ainetlea.-'^Viw The jourma 6 f 

1894 numerous erosaes have been made between Asiatjei Euro- 
pean; aad American specie# ctf ch^taut. , All hybrids deiii^ from 
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HYOlENie OB UVE STOCK 

Castanea americam were fotrnd susceptible to the destructive bark disease 
Endothia 'parasitica. 

The most promising results have been obtained in crosses between the 
American chinquapin (C. pumila) and the Japanese chestnut (C. cremta). 
These hybrids form vigorous, small, much-branched trees, rarely shrubs, 
and come into bearing at from 3 to 5 years old. They bloom profusely 
and the burs are borne in clusters or racemes of 3 to 5 or more, containing 
nuts intermediate in size between those of the parents. The nuts have 
none of the starchy and tannin-like flavours so common with European 
and Asiatic chestnuts, but are not so sweet as the wild chinquapin., 

The disease-resistance and early fruiting of these hybrids gives them 
great promise from a horticultural point of view.. 
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349 - Effect of Smoke on Stock The journal of ty Board of Agriculture, 

Vol. XX, No. 10, pp. 896-898, I^ondon, January 1914. 

In connection with the investigations^ being carried; on at Leeds Uni- 
versity on the effect of atmospheric impurities on vegetation, an enquiry, 
was addressed to the farmers of the district with regard to the effect of town 
smoke on stock farming. The results show that a polluted atmosphere 
is deleterious to both cattle and horses; young stock do not thrive, and adult 
stock require more food and greater care than similar animals in a less con- 
taminated atmosphere, the ill effects being due partly to the direct respi- , 
ration of the smoke-laden air, and partly to the effects of the smoke on the 
grass. Sheep are rarely seen in these districts, as, in addition to the difS- 
culties of rearing and fattening stock, the depreciation in the market value 
of the animals as a restilt of the blackening of the wool by smoke has to be 
taken into account. 

The harmM effect of a smoky atmosphere seems to be cumulative 
from generation to generation. 

350 - A Frcliminaiy Report on the Investigations of Bovine Red Water (Cystie 
Hematuria) in Washington. — kai^kus, j. w. — $ms CoUege of WasMngtoni 
Division of Veierim Science, Bulletin No. 112, pp. 1-27. Pullman, Washington, 
October, 19x3. 

Cystic Hematuria is a local disease prevalent amongst dairy cows in 
the .v?^tem pait of Washington State, especially on rough, hilly ground. It 
is sporadic and characterised by a constant or periodic discharge of blood 
in the urine and by vascular lesions on the mucous of the bladder. Blood 
from an affected animal produced no ill effects when injected into a healthy 
animal, kit the disease was transmitted by inoculation with the blad- 
der lesions, though no causative organism has so far been isolated. The. 
disease is chronic; sorae drugs seem to afford temporary relief, bui affected 
cows usually succumb eventually. ^ 
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351 - Comparative Histology of Alfalfa and Clovers.— winton, k. b. m m 
Botanical Gazette^ Vol. EVII, No. i, pp. 53-63, + 8 figs* Chicago, 111 ., January 1914. 

Owing to the growing importance of alf and clovers as feeding stuffs 
and their suitability for grinding into meal, a means for their microscopic 
identification's required. 

The highest feeding value of the hay or meal is obtained from plants 
cut early in flower, though more or less mature fruits and seeds are not 
mfrequently found in the products on the market, especially in alialfa meal. 

In a coarsely ground product, fragments of leaves, flowers, pods and 
seeds may be picked out and identified; but v/hen powdered the unicellular 
hairs and crystals are the most conspicuous elements. Red clover may be 
distinguished from alfalfa and alsike clover by its larger, stiff er and more 
numerous unicellular hairs arising from a swelling of the epidermis ; alsike 
'clover from alfalfa and red clover by the less distinct warts on the unicel- 
lular hairs. . 

The cell-walls of the epidermis of the leaf are also characteristic, those 
of alsike dover being straight, of alfalfa simply wavy, and of red clover 
very sinuous with projections at the angles and about the stomata. 

The characters for identification may be summarised as follows : 



Alfalfa 

Red Clover 

Alsike Clover 

Eower epidermis 
of leaf. 

Wavy walls. 

Deeply sinuous walls 
with projections at 
, angles and about 
stomata. 

Straight walls. 

Unicellular hairs. 

Average diameter 
15 (h; warts pro- 
miueut. / 

Average diameter 30 [A; 
warts prominent, 
arising from epidermal 
swelling. 

Average diameter 
13 jl; warts in- 
distinct. 

Palisade cells. 

Ecss than 35 [T high, 
outer cuds round- 
ed. 

More than 35 J*- high, | 
outer ends flattened. 

More than 35 [1 high, 
outer ends round- 


35® -- A Note on S0K Betermination. (Coatributious from the Zoolo^cal lab* 
oratory of the Museum of Comparative Zoology at' Harvard College. No. 245). — 

; PARKns, 0 , ' E. in Science, Vol. XXXIX, No. 997, pp. 213-216. New York, 
''„/,;Eet«juary. 6 ,’I 9 I 4 . ' ' ■ 

: In collecting a series of data to show the relation of the size of litters 
to the number of nipples in swine, the records noted the position occupied; 
by the yoimg pigs in the uterus, and it has therefore been possible to com- 
pare the products of one 'ovary with those of die other. Pairs of young 
pigs immediately against tbe ovary in the riglit horn of the uterus, similar, 
.p^irs in the left 

i^ording to whether they consisted of males only, of females ouiy, or of 
m&s and females, the bbservations extending over 2600 paits of unborn 
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pigs. In all three positions the frequencies of the pairs were approximately 
in the ratio of : 

25 per cent males only 

35 » » . . . females » 

50 » » . males and females 

showing that in the pig the ovaries exert no influence on the sex of the off- 
spring by virtue of their position in the maternal body. 

353 - A Farther Study of Size Inheritanee in Ducks, with observations oh the 

Sex Hatio of Hybrid Birds. Phillips, J. C. (Bussey Institution) in The. 

Journal of Experimental Zoology, Vol. XVI, No. i, pp. 131-148. Philadelphia, Pa., 
January Sr 

As the result of crossing Rouen ducks with domesticated mallards (i 
races -dissimilar in size but derived from the same wild species), the wights 
of adult birds showed an increased variability of the males in the Fg 
generation, while the variability of the females remained practically the 
same as in the Fj generation. No evidence was obtained in favour of the 
existence of simple and definite size units in the birds. A disturbed sex 
ratio occurred among the Fi generation, resulting in a preponderance: of 
males almost in the proportion of two to one, but equality in sex numbers 
was reestablished in the F^ generation. Owing to the fact that other 
investigators have expressed a doubt as to the Rouen colouring being, 
homozygous, the writer mentions that he obtained no e\ddence to the con- 
trary in his experiments. 

A number of growth charts are given and discussed. 

354 ^ Hadlmentary Parthenogenesis in the Golden Pheasant. i^^caillon, h. iu 

Comptes Rendus hebdomadaires des Siances de VAcadimie des Sciences, No. .1, 

pp. 55-57* Paris, Jaauary 5, 1914; 

The writer had already remarked that unfertilized hens' eggs show 
traces of rudimentary parthenogenesis. He has made inyestigations on un- 
fertilized eggs from a hen golden pheasant {ChrysoUphus picius) to find out 
whether the same applies to this spades. : 

In the egg of this species, as in that of the hen, the cicatticula shows 
two distmct zones : a dense central one, and a peripheral one containing 
vacuoles of air. In unfertilized eggs the cicatricula is much smaller than in 
: fertiHz^ ones ^>this is due to the fact that in an unfertilized egg the cica- 
tricula spreads less over the yolk while passing through the oviduct. Under 
the' m dense part of the dcatricula shows blastomeres 

of varying size and of lenticular shape ; it is difficult to determine their 
number; in the peripheral part ho subdivision of the cells can be determined; 
The blastomeres are composed of cytoplasm and deutoplasm and cohtaih 
nomal nuclei. They are therefore cells which have undergone true d|^ 
vision, and not simply products of disintegration of the geminat yesdcle. ; At i 
the same time; as in hens' eggs> the nucleus is only visible in recentiy4aid^ 
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The degeneration of the blastomeres is often characterized by hyper- 
trophy of the nuclei, again as in hens’ eggs; these nuclei form numerous fresh 
nuclei of various sizes by budding. 

The formation of the vacuoles in the peripheral part of the dcatricula 
takes place in the golden pheasant’s egg in the same way as in the hen’s 
egg; but in this part the degeneration of the deutoplasm takes place less 
rapidly than that of the nucleus,. 

These observations strengthen the idea that unfertilized eggs always 
show a tendency to devdop like fertilized ones. 

355 - Some New Varieties of Rats and Guinea-Pigs and their Relation to Pro- 
blems of Colour Inheritance. — Castle, W. E. iHarvard University) in The 
Amrican Natutalist, VoL XI, VII, No. 566, pp. 65-73. Irancaster, Pa., Febniaty 1914. 
Attention is drawn to the appearance in England of two hew colour 
variaties of rats, {a) pink-eyed yellow, fawn, or cream and {b) black- 
eyed yellow, fawn, or cream. Both varieties originated in the wild state 
and were po^bly introduced by ships from abroad. In captivity they 
have bred successfully, and both proved recessive when crossed with the 
wild face. The writer discusses some of the breeding results communi- 
cated to him by the fanciers who are in possession of the above animals, 
and the relation of these results to colour inheritance amongst mammals 
in general. 

3S6- ‘' Dominant” and “ Reeessive” Spotting in Mice. — eutle, c. c. (Bussey 
Inslitution, Harvard University) in The American NaturaUsi, Vol. XUVIII, No. 566, 
pp. 74-8a. Lancaster, Pa., February 1914. 

, A wild mouse with a ' blaze ’ on the forehead was crossed with a dil- 
ute brown individual which had been closely inbred. All the Fi generation 
resembled the wild parent in coat colour, but had no trace of white. The Fj ge- 
neration contained animals of three types, m.: i) self-coloured, ii) those, with^ 
a blaze, and ni) those with a few white hairs on the forehead. . Animals 
. of type m, hied infer se, again produced the three above types, as did those of 
t^e If though in this case the self-coloured animals produced only amounted 
to I per cent. Thus while spotting behaved as a recessive in Fi, it behaved 
aSaiOmfMMfin certain of the F^ individuals ; yet, as the spotting character 
came, frojn a single individual, it .appears improbable that it should be of 
'twp’distittCt' tjrpes.-' ,, ; ; „ - . 

his results together with those of Miss Durham 
: and Hagedooftt, ,attd concludes that dominant spotting is not caused by 
the presence of a factor r^tricting pigment formation in certain areas which 
is absent in the .‘sdf ’ ' colour ; neither can the presence and absence hypo- 
thesis acccnmt for the changing dominanGe which he observed, and which 
he attributes to- a niodification of supplementafy factors. . 
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257 - Stock Breeding in Southern Italian Somaliland,— vScasseluti-Sforzolini, 
Giuseppe, pp. 242 -f* ill. and i map. Rome, 1913. 

The climatic and geological conditions of the Protectorate of Southern 
Italian Somaliland (i) are on the whole well suited to stock breeding, though 
varying somewhat from place to place This industry is the only source 
of income from agriculture, and the animals raised are chiefly cattle, sheep, 
goats, camels and donkeys. The herds of ^cattle graze, upon the rich fer- 
tile meadows on the alluvial soil [Jmna medou = black soil) along the rivers 
, Juba and Shebeli, while the camels are kept upon the less fertile alluvium 
{harra gudud = red soil) of the river valleys, and on the dunes {harm adda 
== white soil) which stretch along the sea-shore. Sheep graze after the cattle, 
and goats after the camels. There are no statistics as to the number of 
stock in the Protectorate ; but the writer estimates the numbers in 1910 
at 764 000 cattle, 216 000 sheep and goats, and 305 300 camels and other 
domestic animals. In comparison with the other African colonies, Sou- 
thern Italian Somaliland seems to be fairly well stocked. 

1 , Breeds of Cattle. -- There are four breeds of cattle in the Protecto- 
rate, all of which axe zebus : the Macien or Surca, the Gasara, the Dauara 
and the Magal. The two former are somewhat less primitive than the two, 
latter.' ' 

Macien hreei. These are long-hotned anfeals, proba:biy from Ethio- 
pia, and are also found in British East Africa. Colour usually redi seldom 
white, never black, often mottled with yellow ; head and neck nearly always 
red; a white line above the nostrils and round the ears is characteristic ; 
muzzle and hoofs yellowish to red. Hump low but very wide; dewlap and 
sheath of bulls very prominent. Skin generally coarse. Profile nearly ; 
straight; forehead broad and flat or slightly dished; ears medimn-sized, slight- 
ly drooping, Eimbs fairly well set on*; rump sloping. The hei^t at the 
withers averages 4ft. 2 in; horns 16 to 20 in. long. The live-weight of a 
bull in average condition is about 880 lbs., while that of a fairly good cow 
is about 660 lbs. Sexual dimorphism is very conspicuous in this breed, The 
cow gives little milk, but the fat content of the latter is high. It is a good 
beef breed, 

Gasara breed.-— These animals are short-horned, frequently hornless or 
with small cylindrical horns. Colour originally white, but pure-bred white 
individuals are rare; they are generally spotted with black and red; muzzle 
and hoofs black, as also the tip of the tail. Hump higher than broad; 
dewlap and sheath rather prominent in animals which are not pure, bred. , 
Skin thin and fine. Face distinctly dished; forehead not very broad; 
ete larger than iu the Macien and horizo Position of legs good to very , 

good. Rump less sloping, and s^ual dimorphism less strongly marked than 
in the Macien. Height at withers about 3 ft. 10 in. ; horns up to 8 in; 
I/ive-weight of a cow in average condition about 550 lbs., of a bullock 
66dlbs. The cows are excellent milkers. The breed is susceptible to tp^pano* 

(i) The area of the Protectorate was about 12000 sq. miles up to Wstxclt whsea 
a further 62000 sq. miles were added; the studies were made from September 1911 to 
Jane ,1922, and therefore chiedy relate to the area aiiiiexed before, March 1912. 
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somiasis, but this disease is not of frequent occurrence. The Gasara breed 
is widely spread in Southern Italian Somaliland, including the dunes 
along the coast, and is also found in British Jubaland. 

Dauam breed. — The writer believes this breed to be derived from a 
cross between the two previously mentioned. There are occasional very 
large animals with small black horns. Colour whole chestnut. Dewlap, 
sheath and. purse very prominent. Hoofs black. Tip of tail reddish. 
Ears long. Skin very fine, forming folds at the neck. Udder of cows large. 
These cattle are suitable for both milk and beef production. 

Ma^a breed, — Short-homed, small and badly-shaped. Colour black, 
but often flecked with white on head and body. Hump very large. Head 
long with dished forehead. It is not a favourite breed owing to its poor 
performance and its black colour. 

II. Camels, — These are exdusivdy one-humped ; the Somalis divide 
them into several races by their colour. 

III. Goats, — These all belong to one type; the height at the withers is 
24 to 30 in. and the live-weight 55 to 88 lbs. They are usually white, seldom 
red and never black; generally pied, particularly white with head, legs and 
a stripe down the back red or black; red-headed animals generally have two 
white stripes running from the eyebrows to the nostrils. Ears fairly long, 
upright or slightly dropping. Sexual , dimorphism marked: males have the 
head large and the neck thick, and backwardly curved horns; along the back 
there is usually a strip of silky hair. The femdes are more slightly built, and 
have a well shaped udder. The Somalis distinguish two breeds: a long-eared 
one for milk and a short-eared one for meat production. 

IV. Sheep, —These, like the goats, all belong to one type. The height 
at the withers is 26 to 28 in. and the live-weight 55 to 88 lbs.. Body white> 
with head generally black, but not infrequently red, or white like the rest 
of the body, Eace strongly dished ; small horns sometimes occur in the 
rams, but the ewes are always without them ; ears long and drooping. 
The Somali sheep has no wool, and is a fat-rumped species belonging to 
the group of Ovis sieatopigia or ecaudata. 

y, Donkeys, — These are descended from the Somali wild breed {Equus 
asinus ^omali) and are much lilie the Abyssinians. They are slate-grey and 
stand 9;2 to'ii hands high. Head heavy, face dished ; eats smaller than in 
the European donkey. Herds of donkeys are very Ettle kept. 

M are of very secondary importance ; as there are no horses, all 
are imported from Eritrea and Abyssima* 
j There are very few ostriches, fowls or bees, 

VI. Methods of stock-keeping and rearing, — In the heighbotuhood of 
villages where there is a constant market for milk and meat, a certain num- 
ber of cattle are kept stationary; during the day they graze near the viUage 
and at rdghtareshutupinenclostUescahed; zeribe) in the dry season they 
i sometimes . get a Ettle fodder. , Otherwise 'the herds migrate from pl^^ 
:;||^ace'acdcUding%the w 

The SomaEs make some attempt at selecting their bulls ; only the finest 
ate reared, and eyentflaUy thbse;pteducing good daughter., as 
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sires. On the other hand dl heifers are put to the bull, the reason being 
that milk and veal are the chief foods of the natives. Bulls come into service 
at 2% or 3 years, while the heifers are put to them at z to 3 years. 

The calves are weaned at 4 or 5 mouths, which is decidedly too soon, 
especially as their dams are also, milked. 

The Somalis have no knowledge of hay- making. When the rivers and 
springs dry up, they dig wells for watering the cattle. 

VIII. The economic value of the stock and its f>roducts. — The value of 
the stock to the natives depends chiefly upon its milk and meat production. 
The camel is prized for bpth these reasons, and also for the work it per- 
forms. The daily milk yield of a fairly good cow is about 5 quarts, and a 
she^camel will give this amoxmt besides what the, calf takes. The price of 
mUch animals depends on their yield ; a good cow fetches from £ 3 to £ 3 and 
a very good milch camel from £ 4 to £ 5. Cow's milk is sold at a gallon , 
and camd's milk at 4 ^ Superfluous milk is made into butter, and this 
and the skim milk are favourite food'?; the price of butter is about 8(i! perlb. 
.Most of the butter exported goes to Arabia and Zanzibar. The amount 
exported has fallen from 500 000 lbs. in 1905-06 to 145 000 lbs. in 1911-12. ‘ 

; The meat production, although chi^y destined for home consumption, , 
IS aJkeady considerable. The natives. like to turn to account all otherwise , 
usde^ animals by slaughtering them for food. The Macien breed is the 
most suitable for fattening owing to its early maturity. . The price of cattle 
for the butcher varies with the weather and the diseases prevalent; At 
present, a good fat ox fetchesip s to 35 s, while the price of ah average sheep 
is 6s to 8s. 

The price of meat continually varies with the price of the animals 
slaughtered ; at Jumbo and other coast towns beef costs about i perlb,, 
and at Gdib only a little oyer per lb. A pound of mutton co^ts 3 ^ 
at the first-named places. The entire trade in meat and animals for the 
slaughter-house is a monopoly of the Arabs,. Indians and natives, who ship all 
superfluous cattle to Aden, Mombasa and Zanzibar. Table I shows the im- 
portance of the export trade in animals for the slaughter-house from 1905 ij 
'.to -1912. 

■ ■ Tabi,® I. ' 



1 ' . Cattle' ■ ' 

Sheep and Goats 

■ ■ Yew 

Number 

Value 

Number 

Value 


of bead 

£ 1 

of head 

■ '£ 

1905^X906, . . , . . . ..... . . , . 

1751 

2 602 

10272 

2 396 

1906-1907. , 

1 727 

2643 

9 157 

1631 

1907-1908. ............... 

3295 

2 600 

'7733 

. . * 735 

1908-1909. 

1959 

3758 

1 ,8 280 

1968 

1909-1910, . . 

1507 

2 678 

■/7;36x':-, 

833.^,, 

1910-1911 

I 694 

4356 


■■ ^ "*'122 

1911-1912 

I 943 

3896 

- ' 
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Animals are little used for work, except camels. Only one or two hun- 
dred camels are exported annually, at from 47s to 55s per head. .More 
important articles of export than draught animals are hides, of which the 
following numbers were exported between 1905 and 1912 : 

Ox hideB to the value of £ 18 061 

Camel skins » » , £ 729 

Sheep and goat skins » » » » £ 10 735 

The value of the ostrich feathers annually exported amounts to some 
htmdreds of £. ^ 

IX. Encouragement given hy the Government to stock-hreeding, — The 
Government has founded an inoculation station where animals are ino- 
culated in order to protect them from the more dangerous diseases. Up 
to the present, many thousands of cattle have been successfully treated, 
to the great satisfaction of the natives. Further, the Government has issued 
regulations for the protection of grazing concessions (extending over lo 
years) and the use of pastures. At Merca, a Stock-breeding Station (Sta- 
zione sperimentale d'incrocio e di selezione) has recently been established ; 
it has already been supplied with different native breeds of cattle, and has 
set itself the task of finding out the best breeds, and the most suitable 
breeding methods. By a Decree of September 12, 1912, a department was 
instituted in the local colonial administration to take charge of stock-breeding 
(Direzione dei servizi zootecnici). 

Stock breeders' tasks, — According to the writer, the chief aim of the 
stock breeder in Southern Italian Somaliland should be the production 
of meat for exportation to Italy. This is impossible at present, for the condi- 
tions requisite for obtaining a large supply of cattle are wanting. If, how- 
ever> certain measures were carried out, the Colony would eashy be able 
to make up the deficiency in the meat supply of the Motherland. Such mea- 
sures would include : 

i) The improvement of the breeds of cattle by means of selection, 
or methodical crossing, and the changing of the grazing methods of the 
natives. 

' 2) The establishing, in one of the coast towns of the Colony, of a 
Society with large capital, which would be in a position to take over the 
',cattie and' meat trade. 

3) The improvement of the communication with Italy and the pro- 
viding of the ships with cold-storage chambers for meat. 

The Gov^nment, on its side, must take effective measures for the con- 
trol of diseases. This will be best done by turning the Inoculation Sta- 
tion into a modern institute for serum preparation, and making a quarantine 
station on the coast. In addition, the writer reqtures that the Government 
should create a bureau of information on stock breeding and an experi- 
■mental stock farm, mainly for the assistance of the Italian colpnists/who 
■:^pe:'StiU'few-inmt^ 

\ the writer counsels the acquisition of only large randbes; say 

acres, which should be devoted tp meat production. According to 
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careful calculations, such a farm, after a few years, could supply annually 
to the meat market at a high profit 400 head of cattle and 1000 lambs. 
The production-cost per 100 lbs. of meat would be about 225 9^, that is 
relatively little. 

35S ~ The Condition of the Breeders’ Associations in Germany in 1912. — knispel, 

Oskar in Mitteilungen der Deutschm Landtnrtschafts-GeseUschaft, Year a8, No. 51, 
pp, 687-690. Berlin, December 20, 1913, 

The following tabular summary gives the objects and number of the 
Breeders’ Associations in Germany, the number of registered animals and 
the numerical increase (+), or decrease for the year 1912. 


Tabee I. 


Breeders* 

Associations 

for: 

Number 

of 

Associations 

registered 

Increase (+) 
or decrease (— ) 
in the animals 
of 1912 as 1 
compared with the 
preceding year 

Horses . . . . 

246 

65 187 


Cattle. , . . . . 

' 'I 627 ' 

4^0953 

-[-14938 

Sheep 

■ 9 ' ' 

4542 


Pigs 

171 

19 729 

+ 1452 

Goats 

916 

55 108 

4 - 7655 

Total . . . 

. ' ' 1 

2 969 




In comparison with the preceding year, 1912 shows an increase of 293 
associations, of which 16 are devoted to horses,. 45 to cattle, i to sheep 
and 235 to goats; the pig-breeding associations have decreased by 4. 

The largest number of registered horses is to be found in Hanover, 
where 9 658 head are entered. Schleswig-Holstein takes the lead as regards 
cattle, with 54 362 registered, while Brandenburg heads the list for sheep, 
with 3 040 and Hanover for both pigs and goats, with 6916 and 20 559 
respectively. 

The registered animals all belonged to the following breeds : 


pimsion 
and Breed. 

Tabi;b n. 

/ German Thoroughbreds . . 

( stallions . . . 
\ mares, . . , 4 

Niimher 
of d fiifkak, 

• ‘ ’ 

Horses . - . . . . 


,; 4 « 


f Draught horses 

j stallions * . , 
( mares . * . . 

yrr 

20'ogfc, 
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Division 
and Breed, 


Number 
of Animals. 


Cattle 


Figs 


Ooats 


Mountain cattle cows 


/l/Dwlaiicl cattle (including Short- 
horns) * • . 


German Improved pigs 
unimproved native fiigs 
j improved native pigs . , 
other breeds 

White Saane breed , . 

Coloured breeds .... 


/ bulls 

, . 10 297 

1 cows 

. . 11$ 380 

\ heifers .... 

^4325 

/bulls 

. . 14212 

} cows 

. • 239 545 

\ heifers .... 

14 194 

j boars ..... 

• • 335 

( sows ..... 

I 856 

( boars 

94 

f sows 

340 

J boars 

. . 2974 

1 sows 

13817 

i boars 

4« 

I sows 

. . 273 

1 males .... 

1 942 

1 females . . . . 

31 596 

( males ..... 

597 

j females ... . 

. . 81 071 


359 - (^H-Feeding with Blatehloid’s CaK Meal. — Gidumi, eenzo in Amuario 
della IsOMom Agraria Dott. Andrea PonH, Vol. II, pp. sf- 50. Milan, xgn. 

Blatcbford’s Calf Meal is a greyish red, not very homogeneous meal 
with a pleasant favour; it contains 45.84 per cent, of nitrogen-free extract 
and 20 per cent, digestible protein. It is the product of an American firm, 
and is ofiered as a substitute for milk in rearing calves ; i lb. of the meal 
in one gallon of water is regarded as the equivalent of one gallon of millr, 
The writer has lately carried out a rearing experiment at the Agri- 
culturaiCoUege at Milan upon five Bergamasco calves from six to twelve 
days of age, in order to ascertain how far this substitute can actually 
replace milk. The animals were, for this purpose, divided into two lots ; 
lot I consisted of two calves, and lot II of three. The calves were fed|^ 

. ic^OWS:-';' , ; . . 


''.Mod: . 

. i«ot I 

i^tii 

'.'first,. 

'itiilk 

'■ milk . ' ' 

■ ■ _^eco£ad^„'- ' 


milk + JheaJ 

'third'' 


"milk' (2, calves}; 



milk f m^l (i calf). , 


catim; 
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In lot I, ilb. of meal in a gallon of water was substituted for a gallon 
of milk, wHle in lot II the amount was 2 lbs. of meal in a gallon of water. 
In the third period, the experimenter had intended to entirely replace the 
milk (also in the case of lot II), but already at the dose of the second period 
the cdves refused the food, so that two of the animals were again given milk, 
while the third was fed as before. The rations were always measured 
according to the appetite and the live weight of the calves. The experiment 
lasted 57 days in the case of lot I and 90 days in that of lot II. 

Results: the health of all the animals was very good throughout the 
first, or milk, period. The same may also be said regarding the first part 
of the second, or mixed food, period. But the more milk was subsequently 
replaced, the greater the loss of appetite shown by the animals. The cal- 
ves of lot I only readily took up to 21 oz. of meal, and those of lot II refused 
to eat more than 28 oz. In the third, or meal, period the appetite of the 
calves of lot I decreased so much, that it was necessary to change the feed- 
ing after a few days to prevent death. It was found impossible to substitute ; 
meal entirdy for milk in the case of lot 11 . During the time that they 
were fed on meal, the calves were low-spirited and out of sorts and suffered 
from atta<k:s of shivering and diarrhoea. The urine and faeces were 
evacuated in larger amounts than usual ; the faeces were always coloured, 
and contained particles of undigested meal. If the animals wre again 
given milk, they regained their usual appearance after a few days. In thie 
case of botii lots, the live weight decreased with the increase of the meal 
ration. 

The results of the experiment lead to the conclusion that Blatchford^s 
Calf Meal cannot entirely replace milk, either from the physiological or 
the economic point of view. Physiologically, though not economically, 
it can be us^ with success under some circumstances as a partial substi- 
tute for milk* 

360 - Iftndies of the Irish Kerry Cow* — e. in MUteiiung^^ dr itindm 

wiiischafiUchm Lehrkanxelnderk. k. Hochschuk fur BodetikuUur in Wien^ Vol, 2, 

I>P. 331^374. Vienna, November 29, 1913, 

The writer first gives a detailed description of the dimate and soil of 
Ireland, and then speaks of the distribution, feeding, management, breeding 
and performance of the Kerry cow. He then proceeds to describe the Dex- 
ter, and subsequently gives the measurements of 19 typical skulls, comparing 
the measurements with those of the skulls of the red Breton and Polish 
breeds. In the last chapter, the writer gives a summary of the history of 
the Kerry cattle. 

The study of the skull and body measurements of the latter revealed ; 
thdx almost complete agreement, in these respects, with the brdch^^cms 
red Breton and Polish breeds. The brachyceros characters were far mote 
marked in most of the Kerry skulls examined than were tb& primigmim ' 
characters. The latter diaracters were generally only recognisable in tht | 
formation of the forehead, the shape of the nasal and lachryma<I bbnes,an<i| 
that of the temporal fossae, ^ ^ 
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The conclusion to be drawn is that the Kerry cattle are very nearly 
related to the red Breton and Polish breeds, and consequently, like these, 
do not belong either to the primigenius or the hmchycepkdus (Werner) 
group but should be included in the brachyceros group. 

361 - The Distribution of the Wild Sheep in relation to Watersheds* ~ 

koWARZiK, RUD. in A» Petennmn's Mitteilmigen ms Justus Perthes* GeogrcbpUsches 

Anstalt, Year 60, February Number, pp. Gotha, 1914. 

The writer shows that the distribution of the 50 forms of wild sheep 
in the Holarctic region is largely according to river-basins, watersheds 
forming the limits between the areas of neighbouring forms. 

363 - Pig Feeding Experiments. — Meyer, G. and fink, E. in Sonderabdruck aiis 

Mitteilmgen dev. Vereinigung Deutschen SchminezUchter, 6 pages, (undated). 

In the year 1913, at the suggestion of the Verein^ung Deutscher 
Schweineziichter'* , a ten weeks’ feeding experiment with 260 pigs of the im- 
proved local breed, weighing uniformly about 148.5 lbs., was conducted, with 
the clnef object of judging the relative value of dry and moist feeding (i) . The 
: aninrals, which were fed according to their appetites, were divided into 
thirteen lots of twenty each. The dry food was supplied by a Thimann’s 
dry food automatic feeder; the moist food was given as a stiff paste. 

The results of the first eight lots, in which four different mixtures of 
food were compared with each other, are shown in Table I. 

In this table only the cost of the food is considered; all the other factors, 
such as cost of management, rent of sti^, as well as the value of the manure 
produced, have been omitted. 

Tabi^B I 
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With the dry food, the increase of live weight costs a trifle 

more than with the moist examining the records of the separate 

weeks it is found that in someWeks dry feeding was more advantageous^^ 
and in others moist. The final result is not therefore absolutely reli- ^ 
able, as it would have varied had the experiment been stopped at another , 
date. Nevertheless it may be stated that the two ways of feeding cost about 
the same. As for the mixtures of food, the writers observe that the first 
mixture seemed to suit the pigs particularly well, though the others all 
caused a normal development of the animats. 

Table II contains the revsults of the five remaining lots, in which five 
different food mixtures were compared. The first four mixtures were given 
moist and the fifth dry. 


Tabi^b II. 
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Axa and blood meal. . . . » , . . 
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0.93 
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Barley groats and diy yeast .... 

1.14 

5.41 
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The mixture of Axa-fbloodmeal was not a great success; the animals ; 
did not seem to relish it much and remamed inferior to the others. On 'I 
diiiinishing the amount of Axa fed, the animals showed more appetite. As | 
regards the other mixtures, it is to be noted that potato flakes always pro-; I 
duced after a short time a feeling of satiety, and that dried yeast, though ' 
at fi^rst not willingly taken, proved a good and wholesome food. 

. At the butcher's test no difference could be detected between the flesh ' ^ 
of the pigs that had been fed dry food and the flesh of the others. Too niuch I: 
Axa food made the fat softer and slightly yellowish, I 

3^3 - Early Identiflcation of Good Hens, — wnsoN, j. (Royal College of Sdenoe^ I 
Bubliii) in Jmfnal of the Department of Agriculfure and Technical Instruction /of :| 
towZ, Vol. Xiv, Ko. 2, p. 240., Dublin, January 1914. , J 

An important observation has been recorded in connection with ti^i 
egg-laying competition at the Munster Institute (Cork). It was found tha|i 
a hen's total egg yield for the year could be predicted from her perforurmr^ 
during the first eight or ten weeks of the laying season (Noveihbet, 
ber, January). Good layers laid about five eggs a week, very 
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having two successive blank days, and continued at this rate for eight or ten 
weeks. Medium layers had blanks of several days at a time, or did not 
give a. continuous steady yield during the same eight or ten weeks, while 
bad layers laid very few or no eggs during the period. 


FARM ENGINEERING. 

364 - The Shuman Sun Power Plant. — r/w implement and Machinery Review^ 
Vol. XXXIX, No. 467, pp. 1515-1517. London, March i, 1914. 

The direct utilisation of solar energy for the production of mechanical 
power has long presented an interesting problem. One practical ^ olution 
to it has been, found by Mr. Frank Shuman of Philadelphia, who has been 
at work upon it for the last seven years. Pie has now in operation near 
Cairo, Egypt, the sun-power irrigation plant shown in the accompanying 
illustrations. 

It consists primarily of heat absorbers, a 100 HP low-pressure con- 
densing engine and a reciprocating pump. Fig. i is a view of one of the heat 
absorbers and Fig, 2 . shows two of them, in a tilted position. The absorbers 
canying the boilers are set due noith and south on rollers and gears on con- 
crete foundation posts, and ate slowdy turned so as alumys to face the sun. 
They are 200 ft. long, and 13 ft. wide at top, and consist of light parabolic 
frames set with silvered mirrors which catch and reflect the heat of the sun 
on to the long flat-bottomed boilers suspended in the line of foci of the 
mirrors. The steam, which is not allowed to rise above one atmosphere 
pressure, is collected by a 3 ^4 inch pipe running along the whole line, 
whence it is conveyed to the engine by the main steam pi])e. After 
doing its work the steam in the engine is condensed into water and pumped 
again into the boilers ; the danger of clogging the boilers with mud or 
scale is thus minimized. 

The cost of power production by this system is claimed to be equivalent 
to using coal at C)s Sd per ton, whilst in Egypt and the Sudan the price of 
coal is given as over £ 3 per ton. 

365 - Hew Rotary Tilling Machine: The MotoeuUeur.''— Lcs liwenHons UkiS” 
trieSf Year 17, No. 2, p. 7. Paris, January 20, 1014. 

The main feature of this machine is a rotary- digger with flexible claws. 

, Its advantages are lightness, great facility of management, and the uniform 
and complete working of the soil at one operation. 

The following are the official returns of crops grown at Grignou on 
land worked by this machine: 

Total weight Straw Crain 

lbs. lbs. lbs. 

Witlr 178 lbs. of seed per acre 8080 5590 2490 

; , . » X07 » » » » )) 9150 6650 2500 ' 

This machine, destined for vineyards and market gardens, is built by 
the Societe de la Motoculture Fran^aise in Paris. 
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366 - The ** Detroit „ Rein-Steerage Gasoline Traetor, — The implement and 

Machinery Review, Vol. X.XXIX, No. 467, p. 1520. London, March i, 1914. 

Great economy of agrictaltural labour is effected by several recent 
machines ; thus some motors and binders have been built, two of which can 
be driven by one man. 

Recently the Detroit Tractor Co., Detroit, Michigan, U. S. A., have 
built a tractor which is controlled by the man sitting on the reaper, plough 
or whatever implement is being operated, the tractor being driven, like a 
team of horses, by reins. 

The steering is accomplished by a pull on the right or left steering rein. 
A pull on both reins stops the engine. The third rein moves the gears from 
a neutral position to " forward '' or “ back and, exceptionally, in hilly 
country, a fourth rein is used to work the brake. 

367- Diteh- Excavating llaehme. — Engineering Record, Vol. 69, No. i, p. 4. 

January 3, 1914. 

The F. C. Austin Drainage Excavator Company of Chicago have built 
a ditching machine which cuts ditdbies of 5 % feet maximum depth with a 
5 foot bottom. The sides are cut with a i : i slope so that the maximum 
top width possible is i6ft. The traction is so designed as to permit the ma- 
chine to turn a complete circle with one wheel stationary. The outfit illus- 
trated is worked by a 56 HP gasoline engine. In ground composed of dry 
alluvial soil the machine is claimed to have excavated 175 cu. yds. per hour . 
The cost of operation is about $ 15 per day. The outfit can be operated by 
one man. 

368 - New Machine lor Renovating Grass Lands. —Frank in Georgine, Land- und, 

ForstwirischaftUche Zeiiung, Year 7, No.. 6, p. 33. Konigsberg i Pi*., January 17, 1914. 

Old or thin meadows are sometimes renovated by lightly worldng their 
surface with tooth or disk harrows or similar implements and then broad- 
casting grass seeds over them. Hitherto no implement existed which com;- 
bined the least injury to the existing turf with the guarantee that all the 
seed cast reached the seed bed, 

Such an implement, which may be called a « furrow-drill for grassland », 
has now been constructed and patented in the German Empire under 
No. 261 242. 

The feeding shaft is driven by an endless chain on the hub of the right 
rear wheel. It is thrown into or out of gear by a clutch. The quantity 
of seed is controlled by a feed regulating device which allows a range of from 
5 % to 22 lbs. of seed per acre. The furrow-openers and coulters are raised 
or lowered by a hand lever as in cultivators. The furrow-openers are fast- 
ened to a strong support, so that, as is shown in fig. i (in which ^ is the furrow^ 
opener, h the coulter), they penetrate to a depth of only 1.2 inch into the soil, 
while the coulters cut 2 to 2 inches deeper ; thus the seed does npti; 
descend too deep into the soil and yet the latter is loosened to a greater depth 
and prepared for the reception of new roots. Experiments have shown that 
the seed drilled with this machine germinated very well. The drills axe, 
situated 5 14 inches apart. In some cases where thdek sowing is desirable thef 
grassland can be drilled a second time cross-wise to the ^Irst drilling* 
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According to the depth of the work done, two or three medium horses 
are required to draw the machine, and 10 to 12 acres can be sown in 



Fig. I. 

Grassland renovator. — Furrow-opener. 


10 hours. Compared with other methods of renovating grasslands this 
implement saves much labour and seed. 

The machine is built and sold by the Cooperative Machine Association 
at Konigsberg, 

369 - A New Appliance for Elevating Grain and Granular Goods. — Greiner, 

W. in ZHtsohnfi des Vmin^ DmtscMr Ingenimre, Vol. 58, No. 4, p. 554* Berlin, 
January 24, 1914, 

The new flexible metal tubing invented by Jacob Bros., of Zwiefcaui. S., 
differs essentially from the metal tubing hitherto used; the latter cannot 
be used everywhere because its inside presents depressions or grooves in 
i; which some of the stuff conveyed lodges, and thus increases the resistance 
[to the passage of the bulk of the same. 

[ This new tubing is formed by two special steel or bronze bands wound 
jspirally and forming an outer and an inner pipe. The inside of the latter 
[is a succession of overlapping smooth surfaces. As packing, an asbestos cord 
^is wound round the tube. According to experiments, this tube allows the 
[ passage of about 30 per cent, more grain than the old types in the same 
rtimei and its duration is four to six times greater. The various lengths 
: of tubing can be joined to each other by flanges or conical coupliugs. The 
tubing is . manufactured in various sizes, the largest reaching 20 inches in 
diameter; : For devating grain or the like from the holds of ships it is made 
especially Hght SO''' as, to Be [Very 'flexible. 

Figure I shows a side view of a piece of tube, Fig. 2 a section and Fig. 3 
the tubing at work. . 
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$70 •> Process and Apparatus for the JBxtraetion of Sugarcane Juice. — 

Mengelbier, O. in JUi Sumeyic indigene el coloniale, Year 49, No. i, pp. 3-7 * 4 “ 
2 figs. Paris, January 7, ; and Patent N. 54974®- 

The writer has invented a process and an apparatus for the improved 
extraction of sugarcane juice by means of mills. The invention consists of : 

I. A process of extraction, the characteristic feature of which is that 
the bagasse is first treated by steam (preferably in a chamber allowing of 




Apparatus fur ilia extraction of sugar-catie Juice. 

a certain pressure above that of the atmosphere so as to attain the temp- 
erature required to burst the cells of the outside layers of the cane and of 
the hard knots), and then, in another chamber, supplied with the quantity 
of diffusion liquid that is still necessary. 

2. An apparatus for carrying out the jHocess, the principle of which 
is that the bagasse is conveyed between two pressings through a chamber 
which is as air-tight as possible. 

3. A detail of the apparatus consisting in placing before and behind 
the principal compartments One or more compartments in which the steam 
that escapes may condense upon the bagasse. This is done to avoid the 
losses of steam due to the chamber not bdng sufficiently air-tight 

The|accompanying figures show one form of the chamber consisting of 
;seYeral compartments to i a and 6 are sets of rollers, cis an endless 
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canvas conveyor or similar device for carrying the bagasse through a 
channel-shaped vessel d. In order to obtain approximately air-tight ■ 
chambers, shutters or partitions {e, /, fig. fig. 2) are used ; they may 

be rendered more air-tight by rubber strips or other similar material. In 
fig. I the partitions {e and f) are borne by the vessel while in fig. 2 they 
(g and are carried by the endless conveyor and rub against the sides of A. 

Steam is introduced into the chamber where it warms the bagasse 
and penetrates into it ; part of the steam is condensed and part escapes into 
the neighbouring compartments to and to W , In the former 
it comes in contact with the cold bagasse, which it warms, while the 
steam which gets into compartments and W is condensed by the 
imbibition liquid which is introduced into and which is preferably 
already strongly heated ; this liquid, together with the condensed steam, 
caus^ the sugar to diffuse out. 

571 - Simon’s “ Star ” Sack Gleaner. — The Implenmii md Machinery Review 9 
Vol. XXXDC, No, 465, p. 1211. I^ondon, January i, 1914. 

Sacks being employed in vast numbers, some wholesale mechanical 
method of cleaning them is often required, and in such cases the Star Sack 
Cleaner, shown in the accompan3dng figure (made by Messrs. Henry Simon 
lytd., Manchester) appears to be invaluable. The. sacks, 106, aoo or 300 at 
a time according to the size of the machine, have simply to be thrown into ^ 
the revolving chamber. The sacks are not fixed or hdd in any way, but 
are tumbled about inside the drum, and after half an hour are cleaned 
unless caked inside, in which case they require turning. The dust and dirt 
leave the machine through a wire screen round the drum. 

These cleaners have been adopted by many large flour mills and other 
establishments which use sacks. They are built in three sizes. The lengths 
of the machines are 5, 7 and 9 feet respectively. The gross weights are 55, 
60 and 70 cwt. The width and height of the machines are the same for 
each size, namely 8ft. 6 in. by 10 ft. 7 in. 

372 — A New Cattle Cart. — Deutsche SchlacM- mid ViehhbfzeUung^ Year 14, No. 5 
p. 68;; Berlin, February i, xgi4. 

The cattle cart shown in the accompanyiag figure' is so constructed 
that its back can be let down so as to form a bridge for loading or unloading 
cattle. In the same way the two front halves of the sides of the truck can 
be letdown as bridges; these bridges can also be placed in the doorway of a 
railway cattle truck, so that the animals can go straight in from the cart. 

S7S ll'echanieal HeQUisitas in Cyprus — The implement, md Machinery Review^, 
Vol. XXXIXj No, 467^ p., 1500, lyondon, . March i, 1914. 

The tiflage implem^ts used in Cyprus have hitherto been of the most 
primitive: type. The Agricultural Department of Cyprus has been trying to 
introduce modem appliances by practically giving implements to some growr 
ers or by hiring out machines under easy conditions. As soon as the 
growers were able to judge of the value of new farm requisites, the Depart- 
ment withdrew from the market and left the trade to makers and; agefits. 
As a result of this policy the imports of these articles have grown rajadly' 
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and in 1912 they amounted to £ 1175. The bulk of the trade is in English 
hands, but ploughs have been shipped from Russia and other implements 
from Germany and Austria.Some reapers and binders and threshing machines 
have been introduced, and wind engines are employed freely for irrigation 
purposes. On the whole the country offers good promise for the future. 

374 - Review of Patents. 

Tillage implements and machines. 

63 394 (Austria). Adjusting device for fore-carriages of cultivators and the like. 

64 241 (Austria) Hoeing apparatus for agricultural motors. 

64243 (Austria). Appliance for increasing the adhesion of driving wheels in ploughing 
machines. 

64 245 (Austria). Steering gear for ploughing machines with steering wheel. 

261 179 (Belgium). Process for treating sandy and dry soils previous to cultivation. 

262 120 (Belgium). Regulator for inclination of simple and double Belgian ploughs. 

262 240 (Belgium). Handle attachment which can be applied to double Belgian plouglis. 

460 148 (France). Plantingand hoeing machine. 

460 572 (France) . Arrangement for shifting laterally the beams and shares of ploughs. 

461 246 (France). Improvements in tilling machines. 

461 267 (France). Motor plough. 

461 283 (B'rance). Cultivator. 

463 312 (France). Improvement in double and single ploughs applicable to revolving or fixed 
beams. 

269 517 (Germany). Motor plough with cleated wheels. 

269 717. (Germany). Wheel with adjustable cleats for agricultural motor machines. 

269 719 (Germany). Motor plough. 

270 902 (Germany). Multiple-furrow gang ploughs. 

371 493 (Germany). Cable with laterally adjustable rollers for motor balance-ploughs. 

271 521 (Germay). Motor plough with rear steering wheel. 

271 713 (Germany). Wheel with shovel ceats for motorcar for agricultural machines. 

17 569 (United Kingdom). Eand levelling appliance. 

1 086 427 (United States), Plough attachment. 

I 086 449 (United States), Attachment for cultivators. 

I 686 761 (United States). Cultivator. 

1 086 860 (United Statc.s). Gang plough. 

Manure distributors. 

64244 (Austria). Device for regulating the quantity of manure spread by manure spreaders . 
269 394 (Germany), Manure spreader. 

269 863 (Germany), Manure spreader. 

370 734 (Germany). Farmyard manure spreader, 

270 801 (Germany); Nitrate of soda spreader. 

Brills^ sowing machines and planters, 

460 569 (France), Change of speed for drills. 

371 659 (Germany). Combined drilling and dibbling wheel. 

I 086 511 (United States). Corn planter. 

1087 010 (United Srates), Cotton planter. , 

MowerSt fmpers and Imoesters^ 

461 373 (France). Attachment for raising the ears in harvesters and similar machines, 

■'.■461 380 (France), tower,'/ /■ 

463 365 (France). Automatic mower 1 
369353 (Germany). Three-wheeled sheaf binder. 
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248^72 (Germany). Harvesting machine. 

25 152 (United Kingdom). Heaping or mowing machine. 

Machines for root crops. 

64 050 (Austria). Potato harvester. 

64 300 (Austria). Potato harvester. 

263 259 (Belgium). Apparatus for topping beets. 

262 271 (Belgium) Device for automatic raising and lowering of beet lifters. 

261 7S9 (Belgium). Device for topping, lifting and carting beets, etc., and at the same time 
ploughing the soil. 

24 737 (United Kingdom). Potato harvesters. 

1 086 631 (United States). Beet liaiwesters. 

1086563 (United Kingdom). Potato harvest machine. 

Other agricultural machines and implements. 

461 1 13 (France). Appliance for bimetallic sprayers. 

461 403 (France). Apparatus for removing the upper layer from honey-combs. 

460 417 (France) Instrument for cutting bunches of grapes. 

460659 (France). Forage drier. 

369 354 (Germany). Hay tedder convertible into swathe rake. 

269 482 (Germany). Differential steering for fore-carriages. 

269 573 (Germany). Hummeller. 

270 841 (Germany). Straw press binder with two pincer-like groups of arms working together. 

271 733 (Germany). Automatic wire binder for straw presses and the like. 

23 000 (United Kingdom). Cow milkers. 

25 063 (United Kingdom) » Grinding, crushing and cleaning gTain. 

25275 (United Kingdom). Fermenting vats. 

25 279 (United Kingdom). Hedge trimmers. 

24 595 (United Kingdom). Cooling milk. 

24 601 (United Kingdom). Separating apples. 

24 614 (United Kingdom). Craddng nuts, seeds, etc. 

24 771 (United Kingdom). Protecting orchards from frost. 

24 816 (United Kingdom). Destroying weeds. 

I 086597 (United States). Hay loader. , 


RURAIy ECONOMICS. 

375 - A Fana Blanagement Survey of Three Bepresentatiue Areas in Indiana 
Illinois and Iowa, — Thqmsos,-, E. H. and Dison, H. M. in Bulkdn 0/ the o. S* 
bepartmeni of A?,ncvMtirc, No. 41, pp. 42. Washington, January 14, 1914. 

In tire year 1911 the office of Farm Management of the Bureau of Plant 
Industry, United States Department of Agriculture, made a farm manage- 
rnent survey of 700 farms, the results of which are given and discussed in 
the present paper. Three districts, one each in Indiana, Illinois and Iowa, 
were selected for the farm management study ; in choosing the areas an 
effort was made to have as uniform farm conffitions as possible in each 
region and representative of the agricultural conditions prevailing over 
a large area. The farms examined were 277 in the first State and 196 and 
237 iu the Other two States respectivdiy. 

_ In Illinois and Indiana weather conditions were about the average 
while in Iowa, owing to a drought in early summer, the results, were about 
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20 per cent below the average. The data were obtained by having trained 
investigators to visit the fanners personally. 

The writers examined first the effect of the form of management, 
and divided the farms into four groups : those operated by the owners, 
those worked by tenants, those owned by a farmer who rented additional 
land and those rented from two or more landlords, they then calculated 
the incomes yielded by these various groups. (See Table I). 

The labour income of farmers who operate their own farms is very 
moderate. For the amount invested the tenant’s income is very much 
greater than that of the farm owner, though the absolute total income of 
the latter is greater owing to the interest on the large capital. The evi- 
deuce is unmistakeable that the man with small capital should rent 
rather than buy a farm. The third group, namely of owners who rent addi- 
tional land, show a better labour income than that of owners; this is explain- 
ed by the fact that they utilize bjetter their labour and their teams and re- 
ceive greater returns without any appreaciable increase in investment. 
Calculating the rate of interest on the capital invested in farms operated by 
the owners at 3.5 percent, instead of 5 per cent., the former being in fact the 
rate of interest obtained by the owner of rented farms, an average labour 
income of $870 to the operator, whether owner or tenant, may be expected. 
The farms in the three States yield for an average size of 175 acres 
an average labour income of $870 and an interest of 3.5 per cent, on the 
capital invested. 

The labour income of farmers who run their own farms varies from 
below $500 to upwards of $2000. In order to show that the causes of 
these great differences depend mostly upon the varying activity of the 
farmer and less upon the size of the farm and the amount of capital 
invested, the farms are grouped in Table II according to the labour 
income they yield, compared with the capital, area, expenses, and re- 
ceipts per acre. 

From Table II it will be seen that the largest farms and the greatest 
capitals are in the hands of those farmers who have obtained on the one 
hand the best results, and on the other the worst. 

If on the contrary the capitals of the tenants are compared with their 
labour income, it appears that almost without exception the tenant's 
income is in direct proportion to the sum he has invested, while the 
amount of capital has no connection with the rate of interest on the capital 
invested by the owner. (See Table III). 

In order to study the influence of the size of the farm on the cost 
of labour, the writers group the 700 farms according to size and calcix- 
late for each the cost of labour, the number of draught horses, the crop 
area per horse and the capital invested in machinery. (See Table IV). 

On farms of 40 acres and less the cost of labour is over $10 per crop- 
acre. On all farms above 120 acres the cost is less than |6 per crop-acre. 
I/arge farms also utilize better their horse labour ; on farms of 240 
acres one horse works two and one-half times as much land as on a 40 
acre farm. The same laws which govern the use of farm labom: apply 
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to machinery ; thus, while in the smallest farms the value of the machi- 
nery is I5.4 per crop-acre, in the largest it ranges from $2.15 to $1.42. That 
labour in the larger farms, in spite of the greater area per unit of labour, 


Tabee I. 





Operated by owners 


Tenants 



Indiana 

Illinois 

Iowa 

Average 

Indiana 

Illinois 

Iowa 

Ntmber of farms 


123 

73 

1 77 

total 273 

83 


93 

Average area . 

. acres 

105 

253 

176 

178 

128 

202 

' ^87 

Average capital 

• • • $ 

17535 

51 091 

23 193 

30 606 

1758 

2 867 

2667 

Receipts 

...» 

1S76 

5042 

2308 

3 07^ 

r 335 

2257 

I 605 

Exposes . . 

. . .. » 

689 

I 866 

858 

I 138 

492 

975 

755 

Farm ineome ....... 

. . . )) 

1 187 

3 176 

I 450 

I 958 

843 

I 282 

850 

Interest at 5 p. cent . . . 

...» 

877 

2554 

1 159 

I 530 

,88 

X43 

134 

Owner’s labour income . . 

...» 

310 

622 

291 

408 

755 

I 139 

716 


Tabee II. 


labour Income 

Number 

of 

farms 

Average 

siae 

acres 

■ 

Average 
crop area 

acres 

Avers^e 

capital 

$ 

Pe 

Real 

estate 

— $500 and more . 

26 

267 

X99 

46 582 

89.7 

— $499 to -—$200, . , . . ... 

23 

160 

II7 

25 933 

89.2 

— |t99 to $0 

40 

. 102 

77 

16883 

8S.5 

$ I to $ 200 

53 

120 

95 

19753 

89.6 

$ 2or to $ 400 

34 

139 

96 

20435 

86;7 

$ 401 to $ 66b 

23 

I6I 

118 

27 986 

86.8 . 

S 601 to $ 800 . 

20 

1S4 

140 

30158 

86.6 : 

$ 801 to Siooo 

13 

217 

t6o 

35 082 

89.8 

$1001 to $1500 . 

19 

201 

169 

33 658 

88.2 

$1501 to $2000 . 

10 

249 

179 

46373 

83.7, 

over $2000 ^ 

12 

330 

140 

55 625 

85.1 
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is utilized vrith about the same intensity as in the small farms is shown 
by Table V, in which the rdation of the farm to the yield of the various 
crops is given. 


Tabi,e I. 


operated by tenants 

Operated by owners renting additional land 


landlords 

Average 

Indiana 

Illinois 

Iowa 

Average 

Indiana 

Illinois 

Iowa 

Average 

; total 247 

83 


93 

total 247 

56 

1 

37 

total 129 

172 

128 

202 

187 

172 

— 

— 

— 

105+78 

2431 

18423 

36 479 

20728 

25 210 

11 321 

32382 

17 829 

20 5x0 

1732 

I 002 

: 1538 

I 014 

I 185 

I 780 

4279 

2 228 

2 762 

, -740 

351 

Z13 

354 

306 

742 

1 599 

8S7 

I 076 

992 

651 

1325 

660 

879 

I 038 

2 680 

1341! 

168^ 

122 

3 - 53 % 

364% 

3-19% 

3-5 % 

566 

I 619 

891 

I 025 

870 

— „ 

— 

— 


472 

1 061 

450 

665 


Table II. 


triage in 

Distribution per acre 

Machl- 



Receipts 

il^xpenses 

Farm income 

[ 

Interest 

X«about income 

nery 

stock 

Supplies 

s 

$ 

$ 

$ 

1 

•• 1.2'"'' 

6.7 

; '' 2.4 1 

10.98 

5-97 

501 

8.74 

— 373 

. , XJ 

7-4 

.2.3 

12.02 

5*92 

6.10 

1 8.16 

-*- 2.06 

1.2 ' 

7*7 

52.6 

12.94 

5*53 

7*41 

8.30 

— 0.89 


,6.7 

2,3 

14.84 

5.70 

9.14 

8.31 

0.83 


9*1 

2.5 

14.98 

5*37 

9*6i 

7.42 

2.19 

2,0 

8.2 

3.0 

17.80 

5*79 

12.01 

8.78 

3*23 

. 

8.9 'i 

. 3>2 

I 7 -I 3 

. 5 * 1 ^ 

IX.97 

8.22 

3.75 

' 1.2, ' ' 

6.9 ? 

2.1 

16.77 

4*51 

12.26 

8.14 

4.12 

1.4 

" 8.0. : 

: 2.4 ! 

19.18 

5.00 

14.18 

8,23 

5.95 

1.0, ' 

■ ,11.7 

3.6 

, 25.79^ ' 

9.60 

16.19 

9 - 3 X 

■ :6.8B"' 

i.o';- 

xi.o" 1 

2.9 

,‘. 254 ^','’; 

; 7 .,i 4 .;, 

18.32 

8.46 
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Tabi,e III. 


i 

Tenant’s capital 

$ 

Number 

of 

farms 

Tenant’s 

average 

capital 

§ 

Tenant’s 

labour 

income 

« , 

I^andlord’s 

average 

capital 

$ 

XirandloTd’s 
income 
on invest- 
ment 

per cent 


500 and less 

5 

324 

32S 

9492 

4.0 


501 to I 000 

13 

750 

312 

9940 

2.9 


I 001 to I 500 

18 

I 263 

506 

12 829 

3-1 

03 

§ 

I 501 to 2 000 

19 

I 726 

765 

17679 

3*0 


2 001 to 3 000 

18 

2 381 

I 051 

22 130 

3.6 

M 

3001 to 4000 

8 

3324 

I 217 

34904 

4.0 


4 001 to 6 000. 

2 

4770 

2 322 

54 088 

4.4 


Total or average .... 

83 

1758 j 

755 

18 425 

3.5 


501 to I 000. 

4 

871 

429 

10 031 

2.7 


I 001 to I 500 

10 

I 262 

614 

23 737 

3.5 


I 501 to 2 000 

*5 

I 733 

709 

29703 

4.1 

. 2 ? 

c 

2 001 to 3 000 

18 

2 482 

1 054 

36948 

405 

a ; 

3 001 to 4 000 

15 

3 493 

1085 

42 898 

3.3 


4 601 to 6 000 ...... 

4 

4 828 

1 732 

50 950 

3.6 


6000 and over 

5 

9011 

4117 

70 750 

3.1^ 


Total or average ... 

71 

2 867 

I 139 

36479 

3-6 


501 to i 000 

4 

776 

272 

856S 

3-2 


I 001 to I 500 

16 

I 288 

387 

13 80S 

3.0 


t 501 to 2 000 . 

14 

I S16 

490 

16971 

2.8 


2 001 to 4 000 

30 

1455 

639 

19 374 

3*0 

0 ' 

3 001 to 4 060 

18 

3428 

983 

25 027 

3.2 


4 OGI to 6 000 

8 

4823 

1 334 

31 490 

3*2 


6601: and over 

3 

8303 

1 641 

50412 

4*7 


Total or average . . . 

93 

2 667 

7 ^^ 

20 728 

3*2 

Total or average for tlie tliree States. 

247 

2419 

850 

24 482 

3*4 
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Table IV. 


Area 

Number 

of 

farms 

Average 
Crop 
area ♦ 

.acres 

Cost of 

labour 

per crop- 

acre 

Average 

number 

of work 

horses 

Crop 

area 

per horse 

acres 

Value of machinery 

Total 

per farm 

per 

crop-acre 

40 acres united . * 


45 

26.4 

$ 10.08 

2.8 

9*4 

■ s 133 

5*04 

41 to 80 acres. 


1x4 

56.7 

7.28 

3‘6 

15.7 

Mt 

4-25 

81 » 120 

. » 


120 

86.0 

5-57 

4-5 

tg.i 

^79 

3.24 

I 2 X » 160 



: 130 

X22.4 

4.89 

5-8 

21. 1 

345 

■ 2.82 

16I » 200 

}) 


93 

* 43-4 

4-74 

6.6 

21,7 

413 

2.88 

20 X » 240 

» 


75 

184.9 

4,69 

7.8 

23‘7 

452 

2.44 

241 » 280 

;» 


35 

211.2 

4.40 

8.4 

25.x 

718. 

3.40 

281 1) 320 

» 


37 

233.8 

3 - 9 S i 

9.5 

24.6 

56X 

2.40 

321 » 400 



30 

298.0 ; 

3.88 

10.8 

27.6 

747 

2.51 

40X )). 560 

» 


12 

368.6 

3.88 

13*1 

2S.1 

. 690 

1.87 

561 » 720 

» 


5 

555-4 

4.41 

19.4 

28,6 

790 

1.42 

721 » 1250 

)> 


4 

6I2.0 

5-29 

19;0 

32.2 

X313 

2.15 

Total or average . . 


700 

142.8 

4.63 

—• 

— 

383 

2.69 


(*) All tillable land except peraanent pastate. 


Table V. 


8i2e of farms 

acres, ' 

Indiana 

XlUnols ,| 

Iowa 

i "S 

il 

Yield per acre 
(bushels) 

1. (ft 

Ji 

a.2 

Yield per acre 
(bushels) 

•s 

*- § 

F 

Yield pet acre 
(bushels) 

Maize 

Oats 

. « 

1 

Maize 

Oats 

1 

1 

1 

■§ 

§ 

Wheat 

80 and less . , . . 


50.3 

44-4 

19*0 

12 

6o«4 

43.0 

x6o 

26 

33‘« 

32,0 


Sr to rfio 

■ 7 S i 

52.9 

47.5 

19.3 

4a 

5a.3 

37.5 

15.2 

73 

36*3 

33*0 


i 6 t to 320 , . , . ♦ 

39 


47*0 

19.4 

70 

53.4 

39-7 

15.S 

7* 

37.9 

33*9 


321 and over .... 

. _ — _ , 

— 

— ' 


20 

55.6 

40.3 

X7.8 

— , 

, — . 

, — 

't- ' 

Total or average 

ao6 

52.1 

46.6 

*9-3 

*44 

53*3 i 

39t3 

16.5 

170 

37.0 

33.5 



In prder to study tHe effect of the different type of farming on the 
.profits, both the farms run by their. oymers and those rented are diyided 
'into rcrop . farms, and live-stock' farmsy according to the prevdehce of; 
'cfopping or raising live Stock,' and the. labour income is recorded.- ' (See 
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Tabi3 VI. 




I^ive stodc farms 

Crop farms 

Operated 

by; 

State 

Number of 
farms 

Area 

Permanent 

pasture 

Average 

capital 

a ^ 

li 

Si 

■ 

Number of 
farms 

Area 

Permanent 

pasture 

^3 

§1 

3 l 




acres 

acres 

S 

$ 


acres 

acres 

$ 

$ 


Indiana ... 

95 

103.2 

5.6 

17405 

348 

28 

113-0 

2.0 

17981 

182 

Owners 

Illinois . . . 

32 

284.2 

66.3 

58487 

1 588 

41 

229.4 

24.4 

45 319 

—131 

Iowa 

67 

181,2 

40*1 

23775 

329 

10 

140.9 

17.1 

19296 

34 


Total or aver- 







x6i.i 

_ 





age ... . 

194 

189.5 

37.3 

33222 

755 

79 

14-5 

27 532 

28 


Indiana . . . 

46 

124 

4 

19 623 

589 

37 

134 

4 

20 879 

354 


Illinois .... 

13 

198 

30 

42087 

1 066 

58 

204 

12 

39 732 

545 

Tenants 

Iowa ..... 

58 

179 

37 

1 23238 

496 

35 

199 

30 

23654 

82 


Total or aver- 












age .... 

117 

167 

, 24 

28316 

717 

130 

179 

15-3 

1 27755 

1 ' 3 ^ 


Tabbe VII. 


Operated 

■ 

i 

1 

State 1 

Ifive-stodk farms 

Crop farms 

Number 

of 

farms 

Yield per acre (bushels) 

Number 

of 

farms 

Yield per acre (bushels) 

Maize 

Oats 

Wheat 

Maize 

■ ' Oats ■/ 

Wljcat 


Indiana. ... 

, 93 

52 ' 

47 

20 

28 ; 

51 

49 

i8 


Illinois. , . . 

32 

60 

43 

17 

41 

51 

36 

18 

Owners 

Iowa . . . . 

67 

37 

35 

20 

10 

42 

35 



Total or aver- 










age .... 

194 

50 

42 

19 

79 

48 

40 

18 


Indiana . . . 

46 

53 

45 

19 

37 

51 

46 

■ '.iS''';, 


Illinois ... 

'' *3 ' 1 

59 


15 

58 

51 

39 

, *5/'. 

Tenants 

Iowa > . . , 

, 58 

35 

31 

17 

35 

37 

34 



Total or aver- 










age .... 

117 

40 

39-3 

17 

130 

46 

39-6 

16.5 


The live stock farms, both those operated by the owners and those 4 
rented, yield a higher income than the crop farms. This is due primarily 
to two reasons : 1) That crop products, especially maize, fetch -a higher • ;i 
price when fed to stock and converted intd animal products than if sold on j-; 
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the market ; 2) the live-stock man utilizes his labour throughout the 
year, which the crop farmers do not. 

It is commonly supposed that the live-stock farmers make greater 
profits owing to much better crop yields. That such is not the case is 
shown by Table VII. 

Of the 247 farms operated by tenants, 58 were held on the cash-rent 
system and 189 on the share-rent system. A comparison of the income 
of the tenant and of the owner with both these forms of rental is shown in 
Table VIII. 


Tabee VIII. 


state 

Casli- lent systcan 

Share- rent system 

Number of 
farms 

Tenant’s 

capital 

Tenant’s labour 
income 

ja 

•0 ^ 

'S’l 

s® 

H 

Returns on 
capital invested, 
per cent 

Number of 
farms 

Tenant’s 

capital 

Tenant’s labour 
income 

in 

l| 

Is 

s 

Returns on 
capital invested, 
per cent 



$ ; 

$ 

$ 



.$ : 

9 

1 


Indiana . . ... 

^4 

2 272 

864 

14 968 

342 

69 

1654 

733 

19 126 

3*55 

Illinois ..... 

18 

3118 

1440 

2$ 771 

2.50 

54 

00 

00 

e- 

1044 

38906 

3.89 

Iowa 

27 

2942 

689 

19 II4 

2.37 

66 

2555 

727 

21 388 

3.49 

Total or average 

58 

2777 

^ j 

998 

20 951 

2.76 

189 

2 332 

835 

26473 

3.64 


Those who leased their farms on a cash basis received a much lower 
return then those on a share basis, as the risks are taken in the latter case 
by the tenant, ftom the tenant's point of view, in good years the cash rent 
system is the most profitable, while in bad years the share-rent system 
is better. In the State of Iowa, in the year for which the records were 
taken, owing to unfavorable weather conditions the crops were about 20 
per cent, below normal, and the cash-rent tenants made less than those on 
'■'a -share basis. 

The writers lastly study the connetion between the age and educa- 
tion of the farmer and his profits. They find that, especially among te- 
nants, the older farmers ,are the least successful This is explained by the 
fact that the younger and more capable tenants soon acquire sufficient 
; funds to become owners, whilst the least capable are never able to save 
enough money to buy a farm ; besides, landlords with good farms will 
not rent their land ; to them, and they are compelled to take , the least 
desirable farms in the neighbourhoo^^^ 

As for education, th^ inyestigations point to the fact that everywhere 
;the m^n witb| the best training made the largest incomes. 

■'' 376 ,>;SH 03 lan/,< 3 fr^ 5 Sih — .Weitz; Q* in ArcJmfw exiiU^ Wirhchafisfom^^ 

-givesdn ..rj-ncmidete d<^cnptiqns a ''revi^-;Ql^femat;urdl^ 
■v^;;,:^onomic.,con(iitiqnS''bf>.^ ^arrab^&ent,>s' w#^ 
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acres acres 




of 5 M O'® « 

|1 iftS* 

stock (i) I ® 

§ I O 


II III 


Produce Expense 

returns of 

pet acre per acre pasture 


£ d s £ s. d 


XI (3) igo8 117.1 117.1 


XII(3) 1910 215.4 215.4 


90 Y II7 2.S2 

168 Y 142 2.23 

179 Y 119.6 2. 28 


0 - 35 '^ 2 5 132s- 
0-737 4 8 13 7 II 
1.676 426372 


-o 17 7 


o 15 4 


139 2.26 0.78 4 12 6 I 17 3 ,2; 13 3 


107 2.04 0.51 2 15 61 15 4 


h75 2-6 q 

164 1.90 


VII 1910 840 
VIIX 1909 840 


j 46 A I 

1906 667 52 ^ ^ 175 2-6Q 

1907 » $2 40 A 164 1.90 

1908 » 47 53 ^ ^21 — 

50 C 

1909 » 47 / _ (I44 — 

3 F ) 

1910 » 62 53 C 143 — 

1910 840 68 Varying: 140 1.68 

1909 840 29.5 ^ C, Y 113 2.10 

1910 » » f H, F 79 — 

1908 844,6 29.5 Mostly Y. 140 3.57 

1909 » » also 190 2.33 

19^0 » » C t97 1.37 

rgii » 5 ) A, B 190 1.43 

19101188 43.2 62 Y2F 153.5 2.44 

1909 12 iS 84,5 50 Y 143.6 2.42 

1910 » 131 140 Y 146.2 1.44 

.( S4 Y ^ 

1910 61.0 61.0 f hp4 i.45 


4 5 «h - o 6 3 5 ' ,2 


68 [ Varying: 

29.5 I C, Y 

» , f H, F 


VI 1910 1188 
X 1909 I21S 


Xin{3) X910 61.0 61.0 



3 5 6 I; 7 7 

4 7 3 I 19 


t 17 II 
2 8 3 


67 01 18 2 48 10 

4 15 II 2 12 2 14 9 

4 792410 2 2 1 1 

7 II 10 2 3258 8 


— I 17 6 

6 14 9 3 2 5 

7 I . 4 2 14 5 

5 19 9 2 10 7 
569326 

6 2 9 I 12 2 

I 18 41 11 9 

I 15 02 6 0- 


3 12 4 

4 611, 

3 19 2 

^43 

4 10 7 
0 6 7 


2 14 I o 14 8 I 19- 5 


0-77 3 7 2 0 14 8 ' 2 12 ,6 


<x) Abbreviations in this column: Y »» young cattle, A ■» cattle, 
(sj One he^d of large stock w ickjo IbS; Uve-weigbt. 

(3) XI, XII and XIII are cooperative pastures. 


F « foals, C m .cows,. H » horses, - 0 •» Oxen, 
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Value 

of pasture 

pet acre 

& s d . 

Value 

of live 

stock 

£ s d 

Total 

value 

per acre 

£ s ^2! 

Interest 

by net 

returns 

% 

Co 
of pro <3 

of I lb. 

live 

weight 

st 

Luction 

of I gaL 
^of milk 

Value 

of farm 

per acre 

•Q s d 

Net 

reetums 

Gross 

returns 

Interest on value 
of farm 

by net returns 

of wh 
pe 

£ s 



m 

s 


(Interest 4 % on 
capital invested) 

d \ d 

ole 

r a 

d 

far 

are 

£ 

27 

IX 

6 

2 

16 

3 

30 

7 

9 


9 


30 

7 

9 

— 0 

17 

7 

2 

5 

I 



)> 


5 

18 

0 

33 

9 

6 

3.10 

5 

— 

33 

9 

6 

I 

0 

2 

4 

8 

1 

3.10 


» 


5 

a 

6 

33 

0 

0 

2.32 

5 % 

— ■ 

33 

0 

0 

0 

15 

4 

4 

2 

6 

2.32 

33 

7 

0 

6 

2 

9 

39 

9 

9 

7,60 

3 

. — - 

39 

9 

9 

2 

15 

3 

4 

X 2 

6 

7.60 


» 


5 

II 

p 

38 

iS 

0 

3 00 

5 

— 

38 

18 

G 

I 

0 

2 

2 

15 

6 

3.00 

35 

14 

0 

5 

15 

0 

41 

9 

0 

8.34 

2V4 


43 

13 

0 

I 

5 

4 

5 

17 

10 

3-47 


» 


5 

3 

9 

40 

17 

9 

5-13 

4 

— 


» 


I 

4 

6 

7 

9 

0 

2.80 


)) 


7 

6 

3 

43 

0 

3 

6.07 

— 

4-57 


)> 


I 

4 

X 

8 

9 

7 

2.76 


» 


8 

13 

0 

44 

7 

0 

10,46 


2^92 


» 


I 

10 

4 

5 

17. 

.10 

3*47 


» 


6 

12 

9 

42 

6 

9 

6.94 


4-^7 


» 


I 

4 

6 

7 

9 

0 

2.80 


2 

9 

4 

19 

0 


I 

9 

7.29 

3 

4-71 

35 

14 

3 

1 

15 

2 

5 

12 

4 

4 - 9!2 

40 

x8 

6 

II 

6 

6 


5 

0 

10.30 


3 -ii 

31 

X 4 

9 

I 

9 

2 




4-59 


» 


8 

5 

3 

49 

3 

9 

■ — ' 

__ 

— 


» 


I 

9 

2 


— 


4*59 

53 

XI 


7 

15 

9 

63 

6 

9 

5-71 

3% 


62 

5 

6 

4 

I 

2 

8 

19 

10 

6.52 




9 

X 

9 

64 

12 

9 

6.72 

3% 

— ■ 

63 

17 

6 

3 

2 

3 

9 

5 

0 

4.88 




13 

I, 

9 

68 

12 

9 

516 

3 V« 

-- ' 

63 

17 

6 

\ 4 

3 

3 

,8 

18 

4 

6.52 


» 


II 

4 

,^! 

66 

15 

6 

3-31 

4 ®/* 

— ; 


)) 





— 


— 

65 

5 

0 

7 

13 

6 

72 

18 

6 

6.47 

3 


40 

6 

0 

0 

7 

5 

6 

9 

7 

0.93 

33 

' 5 

0 

2 

7 

6 

35 

'12 

6 

0.93 

6% 

— ■ 

40 

4 

3 

0 

10 

9 

2 

6 

7 

■ — 


• 


; 3 

12 

9 

36 

17 

9 

— 

9 

— 

41 

13 

3 

0 

Ti 

3 

2 

^7 

XX 

2:-35 

3 « 

16 

3 

5 

6 

0 

00 

2 

3 

570 

$¥2 

, — ' 

3S 

2 

■■3 

i 

^9 

$■[ 

2- 

14 

I 

5.70 


'» '' 


6 

4 

3 

39 

0 

3 

7*23 

3 

■ — 

39 

0 

3 

.''■2 

12 

6 

3 

7 

2 

7-23 



530 RtJRAI, I^CONOMICS 

as of the profitableness, of ten farms with grazing land and of three coopera- 
tive pastures, situated in different parts of Silesia; in these descriptions the 
grazing industry in its installation, operation and profitableness, is specially 
considered. 

Lastly, with the aid of numerous comparative tables, he discusses the 
characters common to all these farms, and the points in which they differ 
from each other. The most important results of this investigations are 
given in the table on pages 528 and 529, for nine of the farms. 

377 - Two years’ Results from the Cooperative Pasture at Coswig, in Anhalt 

(Germany). — Butz Landtmn&chaftHch Umschaut Year 6, No. 8, pp. 171-172. 
Magdeburg, February 20, 1914. 

In the spring of 1911, the Coswig Cooperative Pasture Association was 
founded, and rented 28.64 acres of meadow land at 53s per acre to use 
as a grazing ground for young stock. The pasture was divided into three 
almost equal enclosures separated by wire fences and provided with a shed 
and dinldng trough. The expenses of laying out the pasture were as fol- 


lows: ' 

' , £ s d 

1. Stamp duties for the contract ....... i 7 o 

2. Statutes, advertisements, notification, . , . i 5 8 

.. 3. Loss ptL lease 'of pasture in. 1911 ' 'X4 ' \ 1 

4. Chemical f€rtUiza*s'.'. .• .v i,,. .. ' ' 2 ;%^ ;i;4 '3' 

5. Fencing materials. . . ... . . . . 63 » i 

6 . Shed 3S 5 3 

7. Drinking trough 6 4 6 

8. Wages of labourers. . ' . . 23 2 3 

9. Other wages ii 3 1 


Total expense? ... £ l8i 5 8 


, The pasture was opened in May 1912 and 12 foals and 37 heifers were 
turned in; in 1913, 19 foals and 20 heifers were put out to grass. If a 
foaPs grazing day is reckoned as equal to i y4, of a heifers’ grazing day the 
pasture provided 4752 heifer-graziug-days in 1912 and 6478 in 1913, and 
in addition, in the first year a hay crop worth £12. 18$. 

The outlay during the two years was as follows : 




X 9 I 2 



19X3 



£ 

5 



s 

4 

j. Lease 

74 

19 

5 

74 

19 

.' 5 

2. Manures 

n 

10 

7 

6 

, 8 

9 

$. Amortisation of capital (10 % on £ 1815.S) 

i 8 

' 2 

6 

18 

2 

6 

4, Interest (4 %) . . . . . . . , . . . . 

7 

.. '5 

0 

6 

10 

6 

5. Wages of stodonan , 

6 

16 

0 

9 

11 

4 

6 . Labourer’s wages 

— 

■ — ; ■ 

— 

■ 3 

3 

9 

I. Sundries ' 

X 

12 

10 

4 

II 

9 

Total expenditure . . . £ 

126 

6 

4 

£ 1*3 

8 

0 

Less, hay 'Sold ..... .■ . . 

12 

18 

0 

. . — 

— '. 


£ 

113 


. ' 4 ' , 

£ 123 


, ''d 

grazing-day, therefore , cost 


5 - 73 'i 
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378 - The Cost of Milk Production in the Counties of Kent and Surrey. — 

, Garrad, G. H. and Mackintosh, J. in South-Eastern AgncuUuml College, Wye^ 
Second Report on the Cost of Food in the Production of Milk in the Counties of Kent 
■ and Surrey, 1912, pp. 1-28. I^ondon, 1913. 

. An enquiry into the cost of milk production which was instituted 
in 1912 by the South-Eastern Agricultural College, Wye, extended 
over 20 farms in the counties of Kent and Surrey and a total of about 730 
cows. In calculating the cost of the milk production, only the value of the 
food fed to the animals was considered, i. e, no allowance was made for 
attendance, etc. The necessary data for the calculations — the cost of the 
food and the milk yields — were collected by an inspector who visited the 
farms once a month for this purpose. The bought food was reckoned at 
market price, and homegrown produce at the cost of production, while 
the grazing value was calculated according to the rent of the various 
meadows. 

The year was divided into three periods: winter (January-if arch), 
summer (April-Qctober) and autumn (November and December) : the aver- 
age milk yield of each period was taken, and the cost of the daily food 
per cow and per gallon of milk was estimated. 

The results are tabulated, and the writer discusses the differences ob- 
served from one farm to another. A summary of the results is given in the 
following table: 


3 ?erioa , 

Average 

daily milk yield 
per cow. 
gall. 

Average cost 
of food per cow. 
per day 

Cost of food 
per gallon 
of milk 

Winter (January to March) 

2. II 

14.68 d. 

6.96 d. 

Summer (April to October) . 

2.24 

5.70 

2.54 

Autumn (November and December) . . . . 

2.05 

11. god. 

5.86 d. 

Annual average . . . 

2.17 

9.37 

4.3* 


379 The Depopulation of the Country. I,aur, E. m FUhUngs LandmHschaftikhe 

- Zeitung, Year .63, Part, i, pp. 1-22 and Part 2, pp. 53-63. Stuttgart, Jatittaty i and 
' ',i 5 » 1914.' ^ , ; ■ , ' 

The writer makes use of the official census returns of about 20 dif- 
ferent States for a general review of the changes in the rural population 
of these countries during the period from 1880 to about 1900. He compares 
the ihcrease of population of towns (communities with from 2000 to 5000 
inhabitants) with the increase or decrease of the rural population, and cal- 
culates the change in the percentage of both in the total population. If the 
; niimbers of inhabitants of the first cei^ (which was taken in most States 
,m 1880) be added^ together and coinpared with the sum of the second cen- 
with one'exceptiw^ the",3rear’i900'0r;a lat^.'year)',the; 

jv;fSn^ng'-figures aie ,obtam 
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la 18S0 

In 1900 

and later 

Increase 

Total population 

273 550 133 

351 831 079 

78 280 946 

Tomi \ 

J Population. . 

108 694 959 

173 469479 

64774520 

communities { 

} Percentage 

39.73 

49.30 

59.59 

nural ^ 

J Population 

164855174 

178 361 600 

1.3 506 426 

communities ( 

f Percentage 

60.27 

50.70 

8.19 


The popialations of town and country have both of them increased, but the 
towns show an increase of 59.59 per cent, and the country of only 8.19 per cent. 
The decrease of the percentage of rural population in the whole population 


Table I. 



Increase or decrease of 


Percentage to total population 







Town population 

Rural population 


rural 

population 

to^tt 

population 

total 

population 

about x88o 

1 

M 

’i 

about 1880 

1 

.1-1 

Servia . . . . . 

+ 1.98 

4- 

4.22 

4- 

2.236 

II.4 

15.0 

88.6 

S5O 

Greece ..... 

1.69 

,4- 

3.36 

4" 

2.025 

20.2 

25.0 

79.8 

75‘0 

United States . . 

-f 1.415 

4“ 

5.98 

4-- 

2.59 

25.8 

■ , 37-3 , 

74.2 

62.7 

Eumania . . . . 

1.3075 

4- 

2.57 

4" 

3f.495 

I4.S 

18.8 

85.2 

81.2 

Hungary. . . . 

+ 0.955 

4- 

2.045 

4“ 

I.oS 

14.6 

16.7 

85.4 

S3.3 

Portugal . . . . 

+ 0-586 

4- 

1.564 

.4- 

0.859 

29.1 

32.8 

70.9 

■ .67.2', 

Chile . .... 

+ 0,54 

4- 

3.13 

4^ 

1.425 

34«2 

43.3 

65.8 

56-7 

neomatk, . . . 

4- 0.52 

4- 

3.26 

4- 

1.29 

28.0 

40.2 

72.0 

59.8 

Switzeiland. . . 

-f- 0.445 

4- 

2.90 

4-. 

0.855 

16.6 

22,4 

83-4 

77.6 

Canada .... 

+ 0-405 

’ 1 " 

4.33 

4“ 

1.21 

20.5 

30.9 

79-5 

69, X 

Belgium . . . . 

■+•0.38 

4- 

2-31 

*h' 

1.207 

43*1 

53.2 

56.9 

46.8 

‘Norway' . 

+■ 


2.35 

4“ 

0.80 

21,5 

29.4 

78.5 

70,6 

Sweden- ... . 

4- 0-236 

: 4 - 

3.22 

4- 

0.686 

15-1 

24.4 

84.9 

75.6 

Austria . , ^ . 

4- 6.18 

■4' 

2.62 

.4- 

0-905 

29.6 

38.2 

70.4 

61.8 

Germany . \ 

0.1Q4 

4- 

3-44 

4- 

1.36 

41.4 

57-4 

58.6 

42.6 

England . . . - . 

— 0.17 

,4- 

1.99 

4- 

1.293 1 

67.9 

78,1 

3*.i 

21.9 

Scotland . . . . 

0.27 

4- 

1.76 

4- 

0.985 

62.0 

69.8 

38.0 

30..2 

Prance. .... 

— 0.304 

4 ” 

1.05 

4- 

0.21 

34-8 

.42.1 

65.2 

57.9 

Italy. - . . , . 

— 0.425 

4,- 

1.02 

4- 

0.79 

84.2 

87-3, 

15.8 

' isi.s 

Irdand. .... 

r.09 

+ 

0.56 

— 

0,69, 

' 24.0'"', 

; 3I-;0, 

, 76.0 -, 
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does not always signify that the population of the country has absolutely 
diminished. In reality in many States, especially in the so-called agricultural 
States, it has increased, but nowhere in the same measure as the town popula- 
tion. Only in some of the old civilized countries can a depopulation of the 
country be spoken of, as only they show an absolute decrease of rural popula- 
tion. In the Table I the various States are arranged according to the yearly 
increase or decrease of the rural population in percentages of the popula- 
tion of the year 1880. For comparison, the increase and decrease of the town 
population and of the total population, as well as the variations of the per*^ 
centage of town and country population, are given also. 

iUl the States show an increase of town population, which in most cases 
is in excess of the natural increase of the population. In all the States the 
percentage of the rural population in the whole population has diminished. 

The writer then examines, in those States for which data are available, 
the changes in. the agricultural population, in the working agricultural pop- 
ulation, in the numbers of independent farmers and in those of farm 
employees. The results of this investigation are given in Table II. 

Tabi^b II. 


Percentage of yearly increase or decrease 


State 

of total agricul- 

[tural population 

of working 
agricultural 
population 

of independent 

farmers 

of agricultural 

employees 

Bulgaria ^ 

+ 

1,60 



— 

t.30 

4 - 


Austria • ’ • • • • 


0.52 

— 

0.31 

— 

0.43 

— • 

2.50 

penmark • • 


0.44 


— 


2.74 


0.69 

Hungary . . , . . . . . . . 

“h 

0.39 

4 * 

1.65 

— 

P -25 

4 “ 

0.62 

Belgium . 

' + 

0.04 

— 

0.68 

+ 

0.83 

. — 

1-22 

Switzerland 

■— 

0.3d 

■ 

0.66 1 

4 - 

0.05 

, — 

0.73 

Norway . . , ■ 

' — 

0.33 


0.71 


— - , 



Oeruiauy . . . . ’ . . 

— 

0.38 

+ 

0.75 

' 4 - * 

0-33 

' ^ 

0.64 

France ... 

— 

0.46 

4 “ 

0.41 


0.42 


0,63 

Great Britaiu and Ireland . , 


— 


0.65 

' ,, — ' 

0'45 


6,81 

United States. . , i , . . . 


' 


2.97 

; '+■ 

0.74 


~ 


With the exception of Austria, the agricultural populations have every- 
where increased less rapidly or have decreased mote than the total ^ri- 
cultural population. The agricultural population evidently loses more 
members by emigration to the towns and by change of occupation than the 
pth« callings in the counter- In most of the old ciypized countries there 
is an absolute d^rease of the a^cultural population;, and only- in thb tbt^ 
agricultural population, and only in thb agriimitural States is a nbtar. 
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ble increase of the numbers of persons engaged in agriculture. Nevertheless, 
the number of independent farmers has on the whole increased more or dimi- 
nished less than the total agricultural population. The emigration of the 
agricultural classes has thus been the cause of a diminution of the exist- 
ing labour in individual farms, rather than of a decrease in the number of 
independent farmers. 

In concluding the writer treats of the causes of the emigration of the 
nhabitants of the country towards the towns, and of the means of retaining 
a numerous agricultural population. He considers the best means to be the 
prevalence of peasant farms and consequently inaintainance, increase and 
improvement of the peasant classes ; only the gradual conversion of the land 
into peasant farms will permanently solve the problem of the scarcity of 
agricultural labour. 


AGRICULTURAL INDUSTRIES. 

AmiriNG. 380 - Titration Of Milk with Alcohol at Different Degrees of Concentration* — 

DoHsns F. in Molkerei-Zeitmig. Year 28, No. 9 pp. 158-155. Hildesheim, January 30, 1914, 

The alcohol test, as it is generally practised at present, that is to say ; 
by mixing'equal volumes of n^ and 68 or 70 per cent dcohol (by volume), 
is undoubtedly valuable for recognizing milk of abnormal q[nality, ot such 
as,: owing to its high content of bacteria, is barely utilizable. On the 
other hand the normal milk of commerce does not always coagulate 
with this test, even when its bacterial content is very high. Attempts have 
therefore been made to render the method more exact, and among other 
suggestions that of doubling the quantity of alcohol has been made. 

Recent experiments conducted by the writer with 90 per cent alcohol 
at once gave highly encouraging results, whilst tests with 70 per cent al- ; 
cohol at first failed completely. With milk rich in bacteria the writer 
had, it is true, satisfactory results even with 70 per cent alcohol. Eighty 
■ per cent alcohol gave, in general, still better results. Two cc. of 
hulk at 15 to 20® C. (59 to 6 S° F.), were always taken for the titration tests 
with the yarious alcohols. The number of cc. used is called by the 
writer the '' alcohol number (Alkoholzahl) of the titrated milk. The 
number in brackets {90, 80, 70, etc.) indicates the concentration of the 
alcohol used in percentages by volume (Tralles degrees) . 

The operation of titrating presents no difficulty. The final point 
is bestlound by pouring the 2 cc. of milk into a small beaker which is kept 
somewhat slanting and >shaking it gently over a black background. If 
the, alcbhqi is, allowed to fall carefully drop by drop into the milk the 
begitimng :,of coagulation is recognized without difficulty, espedaly where 
the milk only forms a shallow layer at the bottom. Duplicate experiments ' 
usually agree, .within o.i Cc.; however, even differences of o. 2 pr 0.3 would ' 
not generally ;be of any great importance. In the first titfation experiments; 
made by the writer 0.03 cc, .was the, greatest; differenc^^^ 
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Qtiite fresh inilk of many cows shows consistently high alcohol numbers 
over a lenth of time. For other cows, on the contrary, these numbers are 
consistently low. It is not rare, however, for the alcohol number to vary 
from day to day. This seems to depend, partly at least, upon the weather, 
and to increase and diminish with the temperature of the air. In winter 
the alcohol numbers have always been found surprisingly low. A mixture of 
milk from several cows gives more stable alcohol numbers than that from 
, only one cow. The first milk, obtained in milking usually gives alcohol 
numbers (90) higher by 0.5 to i cc, than that obtained towards the end. 
Nevertheless, in 23 per cent, of the cases the reverse was observed. The 
handling of the milk (scales, filter, cooler, etc.) most frequently has the 
effect of slightly lowering the alcohol number. The alcohol numbers of 
milk that had been kept some time increased or diminished according to 
the prevalence of the acid or curdling bacteria or of those which decom- 
pose protein. 

Out of 73 mixtures of milk in which the writer determined the alcohol 
nunlber, only four yielded divergent results. From the other results the 
following generalisation could be made: 

I^w bacterial content: Upwards of 4 cc. of alcohol (80) 

Average » » 2 to 4 cc. » » 

High » » less than 2 cc. » » 

Very high » ,» » ;» 2 cc,. » (70) 

If these numbers be compared with the values determined by the 
methyl blue test (according to the method recommenced by Orla Jensen 
and Chr. Barthel)j it vdll be seen that there is no noticeable difference. 
The writer prefers the alcohol test because it allows the low bacterial 
content to be recognised (less than loo ooo per cc.) and the keeping qua- 
lities of the milk to be determined. 

Where the milk tested was examined on the second day, the following 
results were obtained: 

Alcohol number (80) 
i8t day , 2 St' day 

2900 to 41 350 bacterias per cc . . 4.310 7.3 4.8 to 6.1 

200000 to 4000000 » » » * . 2.2 » 5.8 1.6 » 3,r 

Above 4 000 000 » » » . . i.o » 1.8 less than I, 

3S1 - The Bacterieidal Properties of IXiUc atJLow Temperatures. — bk rossi. 

GiNo in Kivista Bcientiftm del Laitc,Yesit 3, Part pp. 90-91, Reggio- Emilia, Dec- 
V-' epibcr, ■19x3. 

Experiments were made with the object pf ascertaining the behaviour of 
the bacteria: in milk when the latter was placed in an ice-cellar immediately 
; it was drawn, so that it cooled nearly to freezing point. It was fottfid 
that the few germs ori^nally contained in the milk diminished so rapidly 
; through the action of the; low. tetqpC^^^ture that in a few days the milk was ■ 
^ sterhe* 'When the milk before cobHng contained many bacteda, their 
humb^ were considerably reduced by the, cold. They began ip dimini^ 
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within the first few hours, and continued 1 o do so, reaching a minimum gen- 
eraly by the sixth or seventh day, after which a new increase frequently 
set in. This fact can only be explained by the supposition that certain 
bacteria are not injured by the cold and that they can multiply at very 
low temperatures. 

In another series of experiments, the writer investigated the behaviour 
of certain bacteria expressly added to the milk, especially germs of infec- 
tious d senses which are believed to the spread by milk. It was found that 
by the action of cold, cholera and diphtheria bacilli i troduced into the milk 
in large quantities were completely destroyed in an average time of 24 hours; 
but it required three or four days for typhus and tuberculosis bacilli to be 
destroyed or even much weakened 

It thus appears that milk at low temperatures not only impedes the 
multiplication of bacteria, but diiuinishes their numbers, especially in the 
case of germs injurious to health. But a long storage of milk at fteexing-' 
point is not to be recommended, as the destruction of disease germs is 
‘ accompanied by the development of a number of other bacteria, which 
though intrinsically harmless make the milk unfit for food. 

3S2 The Question of the Formation of Fat from Protein during the Ripening 

of Cheese* — Kondo, Kuro in J$ioch&m$che Zeitschrift,yot 59, Nos, i and 2, pp. r 13 

165. Berlin, January 132, T 91 4, 

The writer prepared Cheddar cheese exactly according to the recipe, 
and estimated its fat content in the fresh condition, as well as: during 
and after ripening, in order to ascertain whether fat was built up from 
protein during the maturing process. To this end, he divided each fresh 
cheese into four equal portions. He at once determined the fat content of 
one piece, and put the others aside to ripen, one in the air, one in an atm- 
osphere of carbonic add, and the last in an atmosphere of hydrogen. In 
addition, some of the cheeses were covered with paraffin and placed in the 
open air to ripen. From time to time the writer took a sample from each 
cheese and tested its fat content by the Kumagawa-Suto soap me- 
thod (i). At the end of the experiment some fat determinations were 
also carried out by the ether extraction method for comparison. 

The writer draws the following conclusions from the results of his ex* 
periments : 

1 , When cheese ripens in the air, there is always a decrease in its fat con- 
tent. The decrease is not equal in similarly made cheeses ; it usually begins 
ten days after storing, and increases with time. The amount of the dim- 
mution of the fat does not appear to depend solely upon the time of keep- 
ing, but very probably is also due to the physical pecularities of the cheese 
and to the temperature of the store-room. 

2. The decrease in the fat content observed in cheese ripened in the air 
IS caused by the presence of a mould which grows upon the surface of the 

. (j) A descriptioii oi tics metliod is;to be found in Abdei’baldeu’s <( 
bio^emiscliett Arbeits-jtoetbodeji » Vpl. 5, pp, 475^-488, pubHsed by Messi^, X Bpriiger 
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cheese ; the fat consuming propensity of this fungus was first established 
by Kumagawa and Ohta. The grov^h of the fungus usually begins after 
ten days of storing and increases so much with time, that the whole sur- 
face of the cheese is eventually covered with whitish fungus hyphae, The 
decrease in the fat content entirely corresponds to the growth of the fungus. 

3. In the case of paraffined cheeses exposed to the air the decreases 
of the fat content is almost as great as in unparaffined ones. This proves 
that the oxygen of the air finds its way through the thin layer of wax and 
reaches the surface of the cheeses, thus permitting the germination of 
the fungus spores. If the cheeses are, however, dipped repeatedly in the 
paraffin bath from the beginning of the experiment, the fungus makes 
very little growth during the storage, and the decrease in fat is much less. 
The writer did not, however succeed in entirely checking the growth of 
the fungui by treating the cheese with paraffin. 

4. The ripening of the cheese and the diminution in its fat content 
are two entirely separate processes ; therefore the cheese need not neces- 

, sariiy always become poorer in fat through ripening. This is proved by 
the fact that there is no loss of fat when the cheese is ripened in the absence 
of atmospheric oxygen, under which condition it ripens as satisfactorily 
as in the air.. Further, it was found that the non precipitating nitrogen 
always increased with the time of keeping and at the cost of the preci- 
pitating nitrogen ; this occurred to the same extent whether the cheeses 
Were kept in air, or in atmospheres of carbonic add or hydrogen. 

5. Aerobic bacteria are thus indispensable to the ripening of cheese, 
although it has not yet been ascertained whether this process depends upon 
anaerobic microorganisms, or whether it is not solely due to the presence in 
the cheese of pre-existing ferments. The writer inclines to the latter 
.view. ; 

6. The experiments on the lipoid content of the cheese which were car- 
ried out with the alcohol-ether extract method on the one hand, and with 
the soap method on the other, showed that the amount obtained by the 
former was throughout from 2 to 3 per cent, larger in the case of ripe cheese 
than in the fresh product, while with the latter method, the corresponding 
values Were decreased from 2 to 3 per cent. The increase in the ether-extract 
in the cheese-ripening was, however, far less than the writer had expected, 

7. It can thus be stated that under no drcumstances does an increa- , 
seoftheiat contenttakeplace during te ripening of cheese^fand conse- 
quently there can be no formation of fat from protein. The amount of 
fat in cheese ripened in the air continually decreases, owing to the growth 
of mould, of while it remams unchanged if the ripening, process takes place, 
in-'.’the'absence of 'Oxygen. 

3% - The Baking Qualities infiaenced by Certain Chemical Sub- 

stances, Milling By^ products and Germination of the Wheat. - wilmd, j: f . 

,, , ,^nd- S wanson, C., 0. in Colleie of Agficullurei 190, :pp. 

1; 28^ plates Kansas, '■ 

V;: j dependence of tire iihysical properties of gluten on the, presence of 
' ^ small amounts : &^ested the following experimehts 
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Tabi^:^ III. 

Volume of loaf as affected by different substances, in cubic centimetres. 



Minimum 

Number of times miuixaum quantity 

Substancfes added 

quantity 

added 

0 

I 

2 

4 

1 8 

1 16 

Peptones 

0.4 

1 3 So 

1390 

1379 

1280 

1399 

1320 

Glycocoll . 

O.I 

13S0 

1330 

1270 

1240 

1,180 

1180 

I^eucin . . 

0.025 

1380 

1340 

1280 

1270 

1360 

X330 

Aspartic acid 

O.I 

1460 

1 1479 

1460 

1420 

1500 

1530 

Asparagin 

O.I 

1440 

I 1410 

1380 

1380 

1300 

1379 

Atnmotiium acetate 

O.I 

1440 

1490 

1490 

1500 

1520 

1500 

' Ammonium tartrate . , . . . . . . . , . . . 

O.I 

1460 

1470 

1450 

1320 

1559 

1400 

Ammonium ddoride 

0.025 

1300 

1420 

1260 

1520 

1600 

1610 

Ammonium phosphate 

O.I 

1470 

1470 

1470 

1470 

1440 

1439 

Sodium phosphate . . . . . . . . . . . 

0.4 

1430 

1450 

1 1460 

1400 

1410 

14^9 . 

Sodium bicarbonate . . . 

b.i 

1339 

1370 

1359 

1210 

1170 

it 170 

■•.'Sodium formate . , V. ^ 

'■■■'b.i ■ 

1550 

1539 

1500 

1470 

^559 

>590 

Potassium nitrate . . .... , : . . . 


; 5 pp 

1480 

1446 

'.3:500 

: 1526 

3C320 

Bran extract, cold extraction . , . 

2.50 

1480 

1490 

1410 

1510 

1520 

1520 

Bran extract, cold extraction filtered , . 

2.50 , 

1470 

1500 

1520 

1559 

1559 

1559 

Bran extract, hot extraction . . . . . • 

2.5 0 

1400 

14201 

1449I 

1520 

1559 

1560 

Wheat scoiirings, extract ! . . • • . . . . 

2.5 0 

1459 

1480 

X500! 

1520 

1540 

1490 

, Wheat scourlngs, extract II . 

2.5 

1360 

1460 

1280 

1360 

1260 

1199 

Flour from geminated wheat. ...... 

25.0 

' — j 

— ! 

■ 1 


■*— 


Flour from germinated wheat. 

9.0 

1400 

■ ‘ 



— ' 


Cold bran extract from germinated wheat . 

2.5 e) 

^359 

1290 

1310 

1360 

1320 

, ■X> 59 ' 

Boiled bran extract from germinated wheat. 

2.5 fi) 

1360 

1460 

1400 

1500 

1460 

','I42'0 

Cold extract from the shorts of germinated . 
wheat , 

2.5 e) 

1460 

1539 

1520 

1520 

1530 

1500 


(i) Weights of Biaterial extracted. 


weighed baking-cans so constructed that, when placed in the oven, the 
dough presses against a circular disc attached to a vertical shaft regulated 
so as to ensure a uniform rise in aU the samples, before baking. The loaves 
were ther baked 35 minutes at 240° C. and the rise during this time was 
measured on the shaft. After cooling 30 minutes they were weighed and the ? 
volume determined by displacement of flax-seed : . 

The results are tabutated in tables I, II and III. They show that : ; 

^ ^ i) Peptones and amino acids have an adverse efiect on the physical '5 
qualities of the gluten. The dough was sticky and ^ texture pf the lo^ 
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much inferior to that of the control. Asparagin appears to stimulate the 
activity of the yeast, thus shortening the time of rising. 

Inorganic salts in general improve the quality of the dough and 
bread, this effect being most marked in the case of ammonium chloride. This 
salt was very effective in such small quantities as ^soo to ounce per loaf, 
corresponding to the medicinal dose of this salt. Sodium bicarbonate has 
an injurious effect probably owing to its alkaline nature. 

3) Extract of bran appears to stimulate the activity of the yeast, thus 
shortening the period of rising and increasing the rise during baking and 
the loaf volume. It had, however, an injurious effect on the texture of the 
loaf. The hot extract had less effect in shortening the time of rising, thus 
suggesting that the stimulating effects of the cold extract on the yeast are 
due to enzymes, 

4) Ordinary bran mixed with flour gave loaves of poorer texture 
than those made with extracted bran and extract of bran used separately. 

5) Extract of scourings (i. e. wheat dust and offal) shortened the period 
of fermentation and produced a sticky dough, thus resulting in a loaf of 
inferior texture. These effects were more pronounced with the products 
of germinated wheat. The dough was exceedingly difficult to handle and 
the loaf from the flour of germinated wheat fell to pieces. 

Conclusions : 

1, — The results obtained with ammoninm chloride suggest further 
experiments to study its effect on the growth of yeast and to determine 
the quantity remaining in the bread. 

2, — The constituents of the bran extract affecting the growth of yeast 
and the qualities of the gluten may have important chemical effects, which 
may account for the beneficial effects of Graham bread. Further experiments 
are suggested to determine the nature of these constituents and their 
effects on nutrition. 

3, — It would appear that Graham bread might be improved by soak- 
ing the bran separately before mixing with the flour. 

4, — The effect of extract of scourings appears to be due to the same 
cause as the effect of flour from germinated wheat, i. e. the amino-decompo- 
sition products of the wheat proteins. 

5, — The methods of handling and storing grain and flour would appear 
to be capable of affecting its baking qualities to a considerable extent.. 
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384 - The Beeonuaen&tions of the International Pbjrtopathologioal Confaenee 

(Home, February 34-Marc3Si 4, 1914)., ,? 

On February 24, 1914, a conference was hdd, in Rome at the Intena-* 
tional Institute of i^cultute for the purpose of secmng internatibnal 
cooperation in the control of plant diseases; was 

held under the auspices of the Institute, was summoned by the French :' 
Government in conjunction with the Italian Government ; the Mowing ; 
States took part in it and sent their delegates : ' 

.Ai,6EriA'; . . , . 

I/Otns Don, Vice-President of the International Institute. , 

R. MamE, Algiers. 

Austria: 

^ KASi, PoRTEEB,Professbr and Aulic Councillor, Miriistry of Agriculture. 

Chev. V. BE Pozzi, Government Councillor, Delegate to the Perma- : 
nent Committee of the International Institute. 

BBegiot: 

T. VeenieowE, Director of the Horticultural Office, Ministry of Agri- i 
culture. 

O. Boeee, Delegate to the Permanent Committee of the International 
Institute. 

P. Marchae, Botanist at the State Agricultural Institute, Gembloux, 

Canada: 

H. G. Gussow, Dominion Botanist. 

Chtle : 

S. Aedtjnate, Minister Plenipotentiary, Delegate to the Permanent 
Committee of the International Institute. 

China: 

Siu-Kiu, Delegate to the Permanent Committee of the intematipnai:, 
Institute. 
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Costa Riga : 

R. MonteaeEORE, Minister Plenipotentiary, Delegate to the Permanent 
Committee of the International Institute. 

Denmark : 

A* DE OepKnburo, Charge d’affaires. Delegate to the Permanent 
Committee of the International Institute. 

Dr. Koepin Ravn, Royal Danish Veterinary and Agricultural College. 

Dominica : 

Count Pasini-Frassoni. 

Fraitce: ^ 

J. Deveeee, Senator, Ex-Minister of Foreign Affairs and of Agriculture. 

R, DE Bieey, Minister Plenipotentiary, Councillor at the French 
Embassy. 

Eotns-Dop, Vice-President of the International Institute. 

If , Mangin, Membre de Tlnstitut, Natural History Museum, Paris. 

E. ly. Bouvier, Membre de Tlnstitut, Natural History Museum, Paris. 

P. Marchae, Membre de Tlnstitut, Director of the Entomological 
Station, Paris. 

E. SCHRiBAUX, Director of the Seed Testing Station, Paris. 

E. Foex, Sub-Director of the Station for Plant Pathology, Paris. 

Germany : 

Dr. T. MuEeeER, Privy Councillor, Delegate to the Permanent Com- 
mittee of the International Institute. 

Dr. Juno, Privy Councillor,, Member of the Council of the Imperial 
Biological Institute, Dahlem. 

Dr. Behrens, Privy Councillor, Director of the Imperial Biological 
Institute, Dahlem. 

Great Britain : 

Et.-Col, Sir David Prain, Director of the Royal Botanic Gardens, Kew. 

Sir James Wieson, K. C. S. I., Delegate to the Permanent Committee 
of the International Institute. 

A. G. If . Rogers, Director of the Horticultural Section, Board of 
Agriculture. 

Greece : 

Co. A. ISAAKIDES. 

/Guatemaea : , 

T. MontefiorE, Consul General, Delegate to the Permanent Com- 
mittee of the International Institute. 

Hungary : ' ■ 

E. DE Mike6s, Secretary of State, Member of House of Magnates, De 
legate to the Permanent Committee of the International Institute, 

Dr. G, DE IstvAnffy, Director of the Viticultural Institute, Budapest. 

■'British India: ■ 

H. Maxweee Eefroy, Imperial College of Science and Technology, 
^''^I^hdon.' 
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Ireland : , 

G. H. Pkthybridge, Economic Botanist, Department of Agriculture 
and Technical Instruction, Ireland. 

ITAEY : 

Marquis R. Cappeeei, Vice-President of the Chamber of Deputies, 
President of the International Institute. 

Prof. Bati'ista Grassi, Senator, Membro deir Academia dei Lined. 

Oreste Saxtoa, Consul General, Ministry of Foreign Affairs. 

Prof. I^IiCHEEE Careucci, Chief Inspector of viticulture and plant 
diseases. 

Prof. Antonio Bereese, Director of the Station for Agricultural En- 
tomology, Florence. 

Prof. G. CuBONi, Director of the Station for Plant Pathology^ Rome. 

Japan: 

M. N. ITO, Attache at the Embassy, Delegate to the Pennanent Com- 
mittee of the International Institute. 

LXTXEMBtTRG : 

T. Vernieuwe, Director of the Horticultural Office, Ministry of Agri- 
culture, Brussels. 

G, BoEEEi Delegate to the Permanent Committee of the International 
■ Institute.' 

P. MarchaE) Agricultural Institute, Gembloux. 

Monaco : 

Dr. Paue Regnard, Member of the Academy of Medicine, Director of 
the ** Institut Agronomique ” and of the Oceanographical Institute, Paris. 

Marocco: 

LoxJis-Dop, Vice-President of the International Institute. 

Nethereands : 

Baron W. B. R. DE Weederen Rengers, Minister Plenipotentiary, 
Delegate to the Permanent Committee of the International Institute. 

P. van Hoek,. Director of Agriculture. 

Prof. T. Ritzema Bos, Director of the Phytopathological Institute, 
Wageningen. 

OxToicAN Empire : 

Dr. Mehmed Djemie Bey, Delegate to the Permanent Committee 
of the International Institute. 

RouMAiaA : 

C. Pennesco, Councillor at the Legation, Delegate to the Pennauent 
Committee of the International Institute. 

V. Baranga, Secretary of the Ministry of Agriculture and Estates. 

G. Arion, Entomologist, Ministry of A^griculture and Estates. 

Russia : 

His Excell. G. Zabieei^o, Consul General, Delegate to the Permanent 
Committee of the International lnstitute. 
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A. BE Jaczewski, I,ord Chamberlain to H. M.the Emperor, Director 
of the Mycological and Phytopathological Bureau of the Scientific Com- 
mittee of the OfiBce for Agricultural Organisation and Agriculture. 

Servia : 

If . Michaieovitch, Charge d'Affaires. 

Spain : 

E. B. DE Ceeis, Delegate to the Permanent Committee of the Interna- 
tional Institute. 

Sweden : . 

Earoil C. N, D. DE Biedt, Minister Plenipotentiary, Delegate to the 
International Institute of Agriculture. 

Prof. J. Eriksson, Chief of the Botanical Section, Central Institute 
for Agricultural Experiments, Stockholm. 

Switzereand : 

J. B. PiODA, Minister Plenipotentiary, Delegate to the Permanent 
Comraittee of the International Institute. 

. Prof. MueeBR-Thuroau, Director of the Federal Experimental 
Station for Arboriculture, Viticulture and Horticulture, Wadensweil. 

Dr. Faes, Director of the Phytopathological Section of the Viticul- 
tural. Experimental Station, Lausanne. 

Tunis : 

Louis-Dop, Vice-President of the International Institute. 

A series of meetings was held from February ^4 to Mai'ch 4, 1914, at 
which the delegates expressed the general desire of their respective Govern- 
ments to abide by previous decisions of the General Assemblies of the 
International Institute of Agriculture, and to continue and further mea- 
sures already agreed upon at previous agricultural congresses. The Con- 
ference, without in any way interfering with the measures adopted under 
existing international agreements, drew up the loHowing draft Convention 
to be dated March 4, 1914, and to be submitted to the various Govern- 
ments for approbation, and signed by plenipotentiaries nominated for the 
purpose if approved. 

ArL I.— The contracting States undertake to adopt the legislative 
and administrative measures necessary to ensure common and effective 
action against the introduction and spread of plant enemies. 

These measures shall especially deal with : i) the efficient supervi- 
sion of nurseries, gardens, green-houses, and other establishments supplying 
the market with live plants (young plants, cuttings, scions, flower-bulbs 
and cut blossoms) ; 2) the reporting of the appearance of plant diseases 
and of injurious animals, and the specification of inf ected districts; 3) the 
means of checking and preventing plant diseases; 4) the regulation of the 
transport and the packing of plants and of the parts of plants mentioned 
above; 5) the measures to be taken in case of infrmgement of 

2. — There shall be created in each State^adheringito the present 
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Convention an offidal Phytopathological Service for the purpose of 
carr37ing out these measures. 

The official Phytopathological Service will include as a minimum : 
i) the creation of one or more research stations for scientific and technical 
inyestigations ; 2) the organisation of the efficient supervision of cultivation ; 
3) the inspection of consignments ; 4) the issue of phytopathological 
certificates. 

Art. 3 ^ — The measures mentioned in paragraphs 2, 3 and 4 of art. 2 
shall already have been carried out at the time of the ratification of the 
present convention, or of adherence to it. AU the other measures in 
arts. I and 2 shall be carried out in each State within two years from the 
date of the ratification of the present Convention, or of adherence to it. 

Art. 4. — The provisions of the present Convention shall not apply to 
vines, grain and seeds, edible tubers, bulbs, rhizomes and roots, fruits and 
vegetables, or to any crops grown on a large scale. 

Art. ^ — With a view to the protection of the contracting States from 
the introduction and spread of plant enemies, these States undertake 
to allow the importation of live plants (young plants, cuttings, scions, flo- 
wer-bulbs and cut flowers) only if they are accompanied by a phytopatho- 
logical certificate issued; by conrpetent officials of the exporting country. 

Art* 6. — The importation of the plants mentioned in the preceding 
article shall take place only through specified customs offices, of which a 
list will be drawn up by the importing country and sent to the exporting 
country. 

Art. 7. — Each country reserves the right of inspecting all living plants, 
or parts of plants, imported. 

In the event of the consigment being infected, contrary to the detdara- 
tion on the certificate, the importing country shall at once inform the 
Government of the exporting country, which will take the measures pro- 
vided for by its own regulations. 

Products recognized as infected shall be returned to their original 
starting point at the expense of the defaulting party, or burnt should the 
consignee desire it ; in the latter case, an official report shall be forwarded 
to the Government of the exportir^ country. 

Art. 8. — The certificates shall conform to the model annexed to this 
Convention, and shall be drawn up in two languages: French, and the 
language of the exporting country. 

Art. 9— lyive plants imported for scientific purposes are not subject to 
these restrictions; they may be admitted, even without certificate, on 
condition that they are directed to a scientific institution duly authorised 
by the Government of the importing country, and that the conditions under 
which they are sent afford every guarantee against the dispersion of the 
parasites. Contiguous States may make mutual arrangements to facilitate 
exchanges of plants in the frontier zones. 

Art. 10. — The different contracting States are invited to send a list 
of the plant enemies against which they desire to protect themselves, to the 
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International Institute of AgricnlttlreatRonie, at the time of the ratification 
of the present Convention or of their adherence to it. The list will be 
a,s short as possible and will be entered on thdr respective certi- 
ficates. These lists will be drawn up according to the following principles : 

A, Common enemies of plants, which have long since spread to nearly 
all countries, will be excluded from the lists; as well as parasites whose 
usual host-plants do not exist in the importing countries. 

jB. In specifying the plant enemi^ which are to appear on the lists, the 
choice will be limited to: 

1. Those of an epidemic character. 

2. Parasites which are destructive, or at least very harmful to crops. 

3. Those which are easily propagated by live plants, or by living 
parts of plants. 

Art II* — The creation of an official Service of Phytopathology shah 
be notified by each contracting State to the International Institute of Agri- 
culture at Rome. 

Aft. 12. — From the date of the signature of the present Convention, 
the contracting States shall recognise the International Institute of 
Agriculture at Rome as the official international centre for ah questions 
relating to plant enemies. 

The Institute shah cohect statistical data, together with informa- 
tion of an administrative, scientific, or practical nature dealing with 
ah plant diseases and plant enemies. These data wih be obtained 
from documents which shah be furnished to it as promptly as possible by 
the official Ph3H:opathological departments, and by the Phytopathologies 
Research Stations authorised and controhed by the Governments. 

Aft 13. — The International Institute of Agriculture shah publish, at. 
least once a month, the administrative, scientific and practical information 
transmitted to it. 

Aft 14. — Every proposal made by a contracting State, for the 
modification or amphfleation of the present Convention, shah be commu^ 
nicated by that State to the Institute, and referred by it to a meeting 
of special delegates of the contracting parties, which shah be called 
together on the occasion of a General Assembly of the Institute. 

The General Assembly wih subsequently submit the proposals elaborated 
by these special delegates for approbation by the States adhering- to the 
present Convention. 

Aft 15. — In case of any disagreement between two, or more, of the 
contracting States as to the interpretation of the clauses of this Convention, 
or in cases of difficulties of a practical nature with regard to its application, 
the parties in question undertake to submit their differences to discussion by 
a special mixed Committee formed by members of their Phythopathologici 
departments, with a view to the proposal of measures calculated to adjust 
the differences. 

Aft . 16. ~ The States bound by the present Convention shall not treat 
non-contracting Countries more favourably than contracting States. 
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Art. 17. — The present Convention shall be signed and ratified as soon 
as possible, and the ratifications shall be deposited with the Italian Govern^ 
ment as soon as at least three of the contracting States are in a position 
to do so. 

Each ratification shall be communicated by the Italian Government 
to the other contracting States, and also to the International Institute of 
Agriculture. 

Art. 18. — States which have not signed the present engagement 
shall be allowed to adhere to it on request. 

At the request of the States upon which they are dependent, Colonies 
shall be permitted to adhere on the same conditions as independent States, 

Art. 19. — Adherence shall be notified through diplomatic channels to 
the Italian Government, and by it to the contracting Governments and 
also to the International Institute of Agriculture. 

Art. 20. — The ratification, or adherence, shall be accompanied by 
a formal declaration to the effect that the State possesses at least the 
staff mentioned in paragraphs 2, 3 and 4 of art. 2. \ 

The present Convention will come into force, for the three first 
States at least which shall have ratified it, after a lapse of three months 
from the date of ratification ; for the other States, after a lapse of six 
months from the respective date of deposition with the Italian Government 
of their ratification, or adherence. 

Art. 21. ^ — Should it happen that one of the contracting States wished 
to withdraw from the present Convention either [with regard to its 
whole territory, or only with regard to the whole or a portion of its 
Colonies, its wirthdrawal shall be notified to the Italian Government, 
which shall immediately send a copy of the notification to all the other 
States, informing them of the date on which it received the communication. 

The withdrawal will apply only to the notifying State or to the 
Colonies mentioned in the notification, and this only after one year has 
dapsecl from , the time the notification was received by the^fltalian , 
Government. 

As a guarantee, the delegates attending the final meeting signed the 
formal record of these recommendations, which was dated Rome, 
4tli March* 1914. The original document is deposited at the Italian 
Ministry for Eoreign Affairs. Certified copies will be sent to all the States 
represented at the Conference. 
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Appendix to the Final 
Enactment of the Conference. 

Internatiotiai Phylloxera Convention of Berne 
and internationai Phytopathological Convention of Rome 


CERTIFICATE 

FOR THE DESPATCH OF HORTICULTURAL PLANTS. * 


Name of Country of Export 


I. — Declaration of Consigner. 

The under-signed (i) 

hereby declares : 

A , That the plants (s) . . . 


contained in (3) .... . .packages, marked .... (4) ...... 

. . . .addressed to ( 5 ) ...................... 

in (6) have been produced on his establishment, or on 

other establishments subjected to inspection by the Phytopathological 
department. 

B, That this consignment contains no vines. 

C. That the plants are^packed (7) their hall of soil. 

(8) the . . . .day of . . . ,191 


Establishments inscribed on the 
list drawn up according to art. p 
^ 6 of the Phylloxera Convention 
of Berne, under the 

Na. ..... . (JO) 


Consigned by {9) 


(i) Name, firm, profession and address. — (2) Kind and quantity of plants. — 
(3) Number of packages, — (4) Mark and number. — (5) Full address, name and pro- 
fession of consignee. — (6) Name of countiy of destination. , — (7) State wbetber the 
plants are packed with or without th&ix ball of soil. — <8) Place from wbieh, sent. •— 
(9) Signature of consigner. — (iq) Give the number entered on general list 
: , * Each totement on the certificate must be accompanied by a traaslipitibh in French. 
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II. — Certificate of the Administrative Authority*. 

The administrative authority (i) certifies : 

A, That the above consignment of plants comes from a holding that is 
at least 20 metres distant from any vine stock, or that is separated from such 
stock by an obstacle to roots which is considered to be sufficient by the 
competent authority. 

JS. That the holding itself contains no vines. 

C. That no depot for this plant exists on the holding. 

Z). That the holding has never been a ceirtre of phylloxera infection. 

E, That if the holding has contained phylloxerous vines at any time, 
these have been radically removed, and that suitable means of eradicating 
the disease and repeated inspections for three consecutive years, have 
ensured the complete destruction of the insect and of the roots. 

Date 


Seal 

of competent 
heal authority 


(signature) 


(i)' Btirgomeistet, nmyot, or other competent lopal authority. 

\ * tins certificate should not be filled in where the holding figures on the list pub- 
lished in accordance with art. 9 § 6 of the International phylloxera Convention of Berne. 


III. — Certificate of Phytopathological laspection. 

The tinders^ed Inspector of the Phsdopathological Department (i) 

$••••*• • * • • • • . • • • • • • • * . . . * * 

certifies that the consignment referred to in the declaration of the consigner 

(2) .... w .. . .consists of the 

prodnee of carops grown at . .... . . . . . . . . , . . . . ... 
The resnlts of inspection have shown that the ■ 

\ home-grown produce 
f transported produce 

is in a satisfactory state of health and is free from the following para- 

ate (4) 


Date 


(Signature) 


(i) Christian name, surname, official position and address of the inspector, * 
(2) Christian name and surname of the consigner. — (3) Strike out, as required, the 
irrelevant words,. — (4) Add the list of plant parasites enumerated in the official list 
of the importing country which might be present in the consignment. 




BACTERIAI, AND PUNGOID DISEASES OF VARIOUS CSOPS 331 


3 S 5 - A Law Plaeing at tbe Disposal of tbe Hinistei ot Agiienlture of Fiance 
from the Budget of 1913 the Sum of 750 OOO frs. for the Control of Voles. — 

Jotimal Offickl de la Republiqua FrangaisSi Year 46, No, 10, 314. Paris, Jan- 

uary ri, 1914. 

On January 7, 1914, the President of the Republic French promul- 
gated the following law. 

The sole article. In addition to the sums allotted to the Minister of 
Agriculture from the Budgd of 1913 by the finance law of July 30, 1913, 
and by special laws, an extraordinary credit of 750 000 fr. (nearly £ 30 000) 
is placed at his disposal ; this sum will be entered under a special heading 
bearing the number 28 bis and entitled as Mows: “ Grants to Communes, 
Syndicates and Agricultural Associations for the Destruction of Voles, 
Cost of Organisation of Control Measures 

This sum will be provided by the general funds of the financial 
year 1913, 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

3S6-Tlie Importanee to Vegetation of the Dlssipator (Lattiee^work) 0Mnuiey» — 

Winkelmann, H. in Naturwissenschaften, Year II, Part 10, pp. 225-229 -f* 2 plates. 

Berlin, Marcli 6, 1911. 

The writer describes a new method of preventing, the bad efiect upon 
vegetation which is exerted by the smoke gases from factories. This me- 
thod consists in the adoption of the so-called lattice-work or dissipator 
chimney. The latter differs from an ordinary chimney in the fact that 
the smoke leaves the shaft already mixed with air and with a more or less 
strong rotatory motion, and not in a compact column ; this permits of the 
more rapid division of the smoke and of its quicker diffusion in the atmo- 
sphere. No chemical change takes place, however, in the injurious gases 
which are given off. ‘ i 


BACTERIAU AND FUNGOID DISEASES. 

387 * Fungus Diseases o! Wheat. Barley and Citrus Fruits in Egypt, — Rollanp, 

B. 0. C. in The Aftriculiural J ournal oj Egypif Vol. Ill, Part I. pp. : 28-30, plate I. 
Cairo, 1913. 

The smut diseases, known in Arabic as el khamira are of frequent 
occurrence throughout Egypt. Wheat is attacked chMy by Usiilago 
Triticit while barley is attacked by both U\ mda and U, Hordm 
The writer also describes a disease of citrus fruits, espedaJlly oranges, 
known as wither-tip and caused by CdhtotriUchum gloeo$pomties Pm. 
He gives an account of the means by which these fungi are, controlled. 


BACTBiaAn 
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bacteeia'i, and fungoid diseases of various crops 


38S - Experiments on the Control of Pleospora iriehosioma on Barley. — 

Muller, H. C. and Molz, H. in Deutsche Landwirischaflliche Presses Year XXXXI, 

No. ly, x)p. 205 and 206. Berlin, February 1914. 

As the control of the brown streai: of barley leaves (caused by 
Pleospora trichostoma^Hehninihosporium gramineum) is generally combined 
with the control of the two smntvS {Ustilago Hordei and U^nada), th^ writers 
carried out experiments in this direction. They obtained the following 
, results: 

1) Winter barley was entirely freed from Pleospora iriehosioma by 16 

hours' treatment with Kuhn's 34 copper sulphate. The germina- 

tion of the seed in the field was, however, diminished from 95.2 to 80.2 
per cent. 

2) The hot-water treatment was harmful to both winter and summer 
barley. On the other hand, intermittent hot water treatment was ejSica- 
cious in the control of Pleospora iriehosioma ; this was of greater practical 
importance from the fact that both the smuts were destroyed at the same 
time, although the fact that the smut attack was not severe makes it 
impossible to give a safe opinion as to the efficacy of the remedy in the latter 
case. The treatment consists in putting a sack three-quarters full of barley 
for 3 hours into water at 40^ C. (1040P.) and then for 10 minutes into water 
at 480 C. (ii 8.4<> F.) After the grain has been somewhat cooled by being 
put for one minute into water at about 46^C., itisleftin thesack for two 
hours in; a heated room and subsequently again immersed for 10 minutes 
in water at 48^ C. Then it is spread out and quickly dried by repeated 
shovelling. As this process has an injurious effect on germination, 10 per 
cent, more seed should be sown than usual. 

3) A combination of the hot- water and copper sulphate treatments 
destroys Pleospora iriehosioma on winter barley, but is liable to do much 
injury to the germinating property of the grain. 

4) Formaldehyde, which has been largely and successfully used in 
the control of bunt of wheat, had little effect on Pleospora irichosUma ok 
summer barley. 

5} Hot-air treatment in a thermostat considerably increased the 
severity of the attack of Pleospora iriehosioma. 

The observations made for the purpose of ascertaining how for the a ttack 
depended upon the time at which the barley was sown, showed that the 
temperature during the germination and growth of the young barley plants 
greatly influences the occurrence of the disease. Other reasons, however, 
make it undesirable to try and control the parasite by mean^ oi^later 
sowing. 

389 - Experiments on the Control of Urocystis oecuHa (Wallr.) Habenh. on 

Rye* — Muller, H. C., and Molz, F. in Deutsche LmidwiriscUafUichc Presse^ YearXIyl, 

No. .13, p. 164 4 “ ^ piates. Berlin. February 14, 1914, 

The results of the pickling experiments carried out by the writer for 
the control of stem-smut " of rye {Urocystis occulta) are given in the fol- 
lowing table. 
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5 

Pi 

*0 

Treatment 

Gemiisiation in 
artificial germinatitig 
bed after 

Germi- 
nation 
in the 
field 

% 

UrooysUs 

occulfa: 

1 

5 <iays 

% 

10 days 

% 

No. 

per plot 

I 

Untreated 

S2.5 

86.0 

73.2 

234 

2 

Copper sulpliate % %, 16 hours ..... 

82.0 

86.5 

. 73-4 

0 

3 

» » » » 16 hours-}- subse- 
quent 6 % lime treatment 

79.0 

82.0 

77.6 

0 

4 

Copper sulphate 3%, incarusted 

79-0 

84.0 

78.8 

0 

5 

lyinseed oil sott soap 3 %, incrusted ; then 
copper sulphate 3 %, incrusted .... 

q 

00 

8S.5 

77.6 

3 

6 

Copper sulphate 5%, incrusted 

69.0 

84.5 

64.6 

0 

7 

jC^inseed oil soft soap 3 % . then copper sul- 
phate 5 % , incrusted 

76.1 

87-5 

72.6 

0 

8 

Bordeaux mixture 2%, incrustad 

81.5 

S5.5 

72.0 

0 

9 

I^inseed oil soft soap 3%, then Bordeaux 
mixture 2 % , incrusted 

86.5 

S9.5 

75-0 

7 

10 

Formaldehyde ♦ ^ 15 minutes . . . - 

S3.0 

89.5 

81.6 

0 

II 

» » 30 » .... 

- 79«5 

87.0 

72.0 

0 

12 

Untreated 

82 ;5 

86.0 

74.6 

226 

13 

Formaldehyde %, 15 minutes.. .... 

84.5 

87.0 

62.2 

3 

^4 

» » 3 ^ » 

74.0 

84.0 

63.8 

0 

3:5 

» % % 15 » ... . . 

64.0 

79.0 

46.6 

I 

3:6 

» » 30 » 

34-0 

78.5 

42.2 

0 

^7 

Soaking in : 

water at and hot water at 

30® C., 4 hours 50® C., 10 minutes . . 

51.0 

85-5 

67.0 

2 

18 

» » 55® C., 5 » 

03*5 

84-5 

78.4 

0 

19 

» 6 hours » 10 » . . 

63.5 

87.0 

70.2 

0 

20 

20® C., 15 » 50® C., 10 » 

42.5 

79.0 

74.0 

0 

•21 

» » » 52®C., 5 » 

^>-5 

41.5 

34*4 

3 

22 

» » » » 10 » . . 

0.0 

26.0 

9.8 

0 

23 

Jensen method. 

82,0 

q 

00 

78.S 

3 

24 

Untreated , .... . . . . 

85.0 

S7.0 

78.8 

154 

25 

Sublimate o.r %, incrusted 

87.0 

90.0 

77.4 

, " 3 ■ 


♦ Using 40 % commercial formaideliyde. 


From these figures, it is clearly seen that Urocystis occutid is very 
easily controlled by the well-known dip poisons, copper sulphate andformal* 
dehyde, and also by the hot water treatment. 
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PARASITIC AND OTHER INJURIOUS FLOWERING PUNTS. 

390 - HamamMs stehraius (x) and i?. GuiMmi^Jordatii as Weeds ii 
Egypt. — Rolland, B. G, C. in Tke\ignciiltu>al Journal of Egypt, VoL III, Part I, 

PP* 3 X" 32 , plates II-lII. Cairo, 1913 . 

These two species of Ranunculus are considered noxious weeds in Egypt. 
R, sceleratus U. is a common plant by the sides of pools and wet ditches, 
and is particularly common on the fresh Nile mud on both sides of the river. 
It flowers from April to January. R, Guiklmi-Jordani Aschers also grows 
by the side of pools and wet ditches and flowers during the same period. 


INSECT PESTS.^ 

GENEMMTiEs. 392 - Eatomologica! Pests and Problems of Southern ligefia.— peacock, a. d. 

in Bulletin of Entomological Research, Vol. IV, Part 3, pp. 191-220, plates XXIII- 

XXVin. Eonclon, 1913 . 

The writer gives an account of the results of a journey made in Southern 
Nigeria with the object of studying the economic conditions of the colony 
in connection with the insect pests of cultivated plants. 

Insects affecting cotton. 

CoUon Stainers. — Among the insects that injure cotton the most in- 
teresting is the red cotton-stainer bug {Dysdercus superstitiosus F.). 
This Stainer is the worst pest of Southern Nigerian cotton, and does an 
immense amount of harm both to the seed and to the lint, by sucking 
the juices of the former and staining the latter with yellow excretory juices. 
The stained condition of the cotton in the native markets in the Western 
Province, and especially the cotton gathered late in the season, is strikiug. 

The writer made some experiments to test the value of cotton seed 
and pressed cotton seed as bait for the purpose of enticing stainers, and tiieii 
catching them directly with traps or shaking the plants over a funnel- 
shaped collecting net. The best system hitherto adopted by the vSiipei” 
iatendent of Agriculture, Ibadan, consists in gathering the cotton as soon as 
it is ripe, sunning it well and constantly turning it over, which causes the 
Stainers to crawl away, when they may be collected and killed, thus diini- 
nishing the chances of farther staining, and lastly burning the old cotton 
stalks. 

The black cotton-stainer (Oxycarenus dudgeoni Dist.) is probably 
distributed throughout the whole Colony ; it also is very injurious to cotton, 
because like the preceding s ainer it sucks the juices of the seeds ; it lays its 
eggs in. clusters at the base of the boll, securely protected, by the lint from 
sun and possible enemies. There seems to be a decided prefereiicx^ for 
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(i) See also Nn. 187, B. Feb. 
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certain species of Hibisats as food plants, for some of these plants were 
found at Ibadan to be black with these pests. 

The measures suggested to control the red cotton bug apply equally 
well here. 

Boll-worms. — The larvae of Diparopsis casianea Hmp., Earias hiplaga 
Wlk., and Chlorida obsoleia F. bore into the unopened ripening cotton and 
devour the seeds inside. The larvae leave one boll for another and 
frequently all the bolls on one plant are utterly spoilt. At the end of 
the 1911 season the condition of the plants was found to be serious. 

The treatment may be outlined as follows : For imported cottons, a 
careful look-out should be kept for leaf-rollers and boll-worms during 
August and >September. Immediately the presence of the insects is detected, 
the leaves, bracts, bolls and buds in the affected area should be most 
thoroughly sprayed, more or less frequently according to the condition of 
the crops as the season advances. At the end of the season all the old stalks 
with the diseased boUs should be burnt. 

As for native cottons, before they can be treated as suggested above, two 
courses are open : i) the obtaining by selection of a smaller native variety; 
2) the topping and trimming of the plants and widening the distance be- 
tween the drills. 

Leaf-rolling caterpillars. — The larvae of Sylepta derogata F. and 
Zebronia phenice Cram, cut and roll the leaves of cotton into the shape of 
a tent ; in these shelters they feed on the inner rolls of the leaf. As many as 
12 caterpillars of Sylepta derogata may flourish in one shelter, while Ze- 
bronia phenice is usually solitary and is generally found where okra {Hibiscus 
esculentus) is grown. S, derogata is extensively parasitized by a species 
of Braconid and a Tachinid fly. 

gre&t% 'fly {Aphis gossypUOlo^) — Its numbers are kept well in 
check by natural enemies. Should the aphis show the least sign of increas- 
ing beyond natural control, spraying with a resin wash is recommended. 

The following insects have also been observed as injurious to cptton 
plants: Epilachna chrysomelina F., £. similis Muls. vox. assimilis Muls., 
Lagria villosa F., and L. viridipennis F., Siderodactylus Syagrus cal- 
caratus F., Plagiodera circumcincta BeMb., Nisostra uniforma Ootheca 
mutabilis Sahib., Euproctis sp. and E. lyonia Swinh., Puhinaria jacksoni 
Ripersia sp. 

Some of the above insects are parasitized by Hymenoptera and Bip- 
tera not yet determined. 

The writer mentions a curious affection observed on the native Ishan 
and Meko cottons. The leaves become at first mottled with pale green or 
yellow spots, the tmdersides being densd,y and minutely pock-marked. 
Ultimately the leaves shrivel and curl. The young leaves at the tip of the 
shoot seem to be affected first, the older and larger leaves afterwards, till 
the whole plant presents a most forlorn appearance. The cause of the 
disease is probably physical, as no insect or mite was discovered* Frorn 
the end of August to the end of October 1912 the trouble ^ew roughly 
from S per cent, to 25 per cent. The percentage was/arrived at by ob- 
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serving the same plants to the number of looo in the Ishan, and 1800 in 
the Mefco. 

Cotton demands unceasing watchfulness and care from the time 
when it has two leav^es, when attacks of grasshoppers, beetles and cater- 
pillars may be detrimental to a good early strart ; through the leaf growing 
period when leaf-rollers, caterpillars and aphis are at work; through the 
all-important period of bud - and boll-formation, when boll-worms are 
active ; and up to the ripening and picking period, when stainers 
are mischievous* The measures recommended will not be of any use 
unless the pests are attacked with energy and general cooperation. The 
difficulties of making cotton worth extensive exploitation are many : these 
are the inertia of the native towards clean farming ; the difficulty of 
obtaining a good variet}^ of native cotton which would fetch better prices 
and make it worth while expending labour and money in combating pests ; 
the difficulty of popularising even simple entomological methods ; and 
greatest of all the fact that cacao and rubber are more valuable than cotton 
and that the country is the IdJuA par excellence of the oil palm. 

Even if a better native variety is produced, cotton will probably never 
be more than a useful native catch-crop. 


iNSECa'S CACAO. 

Cacao is attacked by leaf-eating caterpillars, among which is Diacrisia 
maculosa Stoll., a species widely distributed throughout Africa ; the 
caterpillars are voracious feeders, like those of Prodenia litura F. which 
devour the leaves. From a larva of this species an Ichneumonid, Meto- 
pius discolor , been bred. Another species of Diacrisia and Rhopalo- 
campta forestosa Ctzm, also feed on the leaves. The writer enumerates 
many other insects found on cacao, but little is known as to their eco- 
nomic signifiance. 

The leaf-eating beetle, Adoretm Jiirtellus Castn,, common in West 
Africa, feeds on the leaves of cacao, eating only the soft tissue. After 
describing some experiments made to control this pest, the writer advises 
clean farming and the segregation of cacao beds from maize, a combina- 
tion of hand-collecting and spraying and maintaining unremitting watch- 
fulness. 

Another serious pest is the pod-borer, perhaps belonging to the genus 
Myelois, which is found in large numbers, up to 120, meshed in a ravel of 
silk among dry brown powder and riddled seeds, in cacao pods left hanging 
on the trees or lying on the ground. Judging from the thousands of old 
pods thus left neglected at Agege on the native farms, the damage done 
must be incalculable. The larva of a Cerambycid, common at Agege, does 
serious damage by boring in the trunk and branches ; the adult is unknown. , 

Caiautops vitUpes Eauss. (Focustidae) eats the leaves. Ceratitis punc-. 
tata Wied., a species of Monanihia, Pseudococctis virgatus var. madagasCa ^ , 
riensis Newst. and P. citri Hisso (?) are also injurious. 
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' The red tree-aats {Oecophylld smamgdnia longinoda Tatr.) are not 
hannful to the cacao trees, but owing to their numbers and their irritating 
bite, they are a great nuisance to the native collector when at work. 

Among the beneficial insects the writer mentions Mefopius discolor 
Tosq., a Sisyropa which parasitizes the larvae of Diacrisia macidosa Stoll., 
and the following Carabidae which are probably useful in destroying harm- 
ful insects : Codes obesus Murray, Platynus planaticollis Murra}?' and Chlae- 
nius westermanni Taf., and some others of doubtful significance. 


Insects Aefecting Maize. 

Among the insects injuring maize, Cirphis ? phaea Hmp. (« rami-rami ») 
occurs in several localities in the Colony. Its larvae appear in swarms and 
do not leave a trace of grass or maize behind them. The maize replanted 
after the visitation of the caterpillars does not stand a good chance of suc- 
ceeding, because of weather conditions. The control of this pest demands 
vigilance ; as soon as the young caterpillars are detected, burning the grass 
or bush round the fields and lawns will destroy large numbers of them. 
Caterpillars which appear on the maize can only be prevented from doing 
extensive damage by spra;3dng. Other injurious insects are Ccdamistes 
praepallens Hmp. and C. fusca Hmp., the caterpillars of which bore into 
the maize stems and frequent the flowers also, and Ndctuid caterpillars 
of a species not yet determined ; the latter bore into the seeds and destroy 
them^ causing much injury ; on account of their numbers, size and vora- 
city they are undoubtedly the worst maize pest. The Lagria mllosa 

F. and L, viridipennis F., and the locust Zonocems variegaUis T., are 
. general leaf-eaters which also frequently damage maize. 

In order to free stored grain from Calandra oryzae T*, Tribolium 
castaneum L., Laemophloeus pusillus Schon. and Silvanus surinamensis L., 
the natives use very primitive and imperfect methods of disinfection (heat 
and smoke), and it is very difficult to popularise modem efficient methods 
of fumigation. 

Insects affecting Yams. — The following are mentioned by the wri- 
ter : Priomryctes canictdus, Arrow., Crioceris livida Balm., Apomecyna 
pammpunctata Chev., Lagria villosa F., L. viridipennis F. and Zonocems 
variegatus. 

Insects affecting Pimtumia Rubber, —Glyphodes ocdlata Hmp., Nephele 
aequimlens Walk., Thermopteryx elasticella Hmp. and Physothnps funtu^ 
miae Bagn. 

Insects affecting Pam Rubber, — Larvae and insects have been found 
boring into these plants. 

Insects affecting Mahogany. — Mahogany trees senegSensis) 

at Calabar have suffered severely from the attacks of wood-boring lepidop'^ 
terous larvae, probably Cossidae, which bore holes into* the trunk and 
branches. Another lepidopterous larva and a nocturnal cricket, possibly 
Brmhytrypes, 
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Insects affecting Arabian Coffee. — The following insects were found 
upon coffee : Ootheca mittahilh Sahib., Anteslia imiegata Thitiiib,, Riptor- 
tus temncornis Dali* and Dictyopharina serena StaL 

Insects affecting otJm plants. — Rhynckoplwms phoenicis F., on the 
oil palm ; Tennoschoita qmdrimacnlata Gyl and Archon centaums BiiniL 
on coconut palm ; Adoretus hirtellus Castn. on kola ; Cosmophila emsa^ 
Zebronia phenice, Dysdercm superstitiosus and Oxycarenus iudgeoni on Okra 
{Hibiscus escnlentus ) ; Lagria mlhsa: F., L. viridipennis F., Monolepta sp., 
Zonocems vmiegatus F„ Azazia irrorata F. have been observed upon the 
cowpea, and Apate terrebnms Pall, upon Poinciana regia. 

392 - Arseiilte of Ziie as an Inseetseida. — schoene, w. g. iu Nac York A^rkui’ 

!mul Ex^rriiuerJ SiMion, Teoiinical BitUdin, No. 28* pp. i-rG. Genev'i, N. Y., 1913. 

The writer gives the results of a series of experiments on the determi- 
nation of the toxicity 'to insects of zinc arsenite and lead arsenate, and the 
resistance of leaves to zinc arsenite. In this respect i lb. of arsenite of 
zinc iS' equivalent to 3 lbs. of arsenate of lead. The addition of slaked lime 
■ or Bordeaux mixture to the zinc arsenite prevents any damage to apple 
foliage, but w^hen it is used alone, or Mth iime-sulphur wash or glucose, it 
causes more or less spotting of the leaves. Arsenite of zinc, either alone or 
mixed with glucose, causes severe scorching of the leaves of the vine. Lab- 
oratory experiments show that the damage caused by arsenite of zinc is 
partly due to its solubility in carbonic acid. The contradictory results 
obtained with this insecticide are presumably due to the lack of uniformity 
in its manufacture. Arsenite of zinc and arsenate of lead mixed with 
either Bordeaux mixture, soap or glue retain their activity fox 25 days. 
Applied alone or with glucose they gradually lose their poisonous properties 
Oil exposure to the weather, and at the end of 25 days cease to protect the 
foliage. Lime-sulphur wash does not appear to resist moisture as well as 
Bordeaux mixture. 


393 - Destruction of Locusts in Turkestan, — Communkaied by jos. p. barsacq, 

Comm-issioner in R^mia lor iiw French Ministry of 

From the earliest times, locusts have always been the most serious 
pests of agriculture in Central Asia ; formerly the inhabitants, for religious 
reasons, did hardly anything to check their periodic invasions, but since the 
conquest of Turkestan the Russians, have paid considerable attention to 
them, though it is only within the last few years that a methodical cam- 
paign against these dangerous enemies has been organized. If one consi- 
ders that Turkestan furnishes Russia with almost half the cotton used in 
her mills (or about 120000 tons), and that cotton suffered most from 
the repeated attacks of locusts, It will be readily understood that the Rus- 
sian Government has ever}^ interest in ensuring the free development of this 
important crop. Further, Turkestan is still almost without rapid means 
of communication, and consequently has to depend on its own production 
of cereals, so that the protection of the cultivated land from the more or 
less frequent attacks of locusts had become urgent. 
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The fauna of Turkestan includes a number of species of locusts, but they 
are not all equally harmful. The first place is certainly taken by the Ma- 
rocco locust {Stauronohis maroccamts), which prefers uncultivated arid plains 
for its egg-laying. The permanent area of distribution of this species com- 
prises the steppes of vSamarkhand, the Khanat of Bokhara, and Afghistan; it 
is not rare to find important egg-laying centres in various parts of Turkes- 
tan, but they cannot be considered as anything but temporary. The Ma- 
rocco locust lays eggs up to nearly 2000 m. (6600 ft.) above sea-level ; some- 
times the density of eggs reaches 10 000 clusters per square yard; each egg- 
laying centre usually occupies some hundreds of acres, but may run into 
thousands. In normal seasons hatching takes place between the and and 
loth of April, lasting 7 to 10 days. The date and duration of hatching are, 
however, much influenced by the altitude, the position of the centres, the 
temperature and nature of the soil, and the rainfall. The larval period 
lasts from 35 to 50 days, during which time the voracity of the insect con- 
stantly increases. An idea of the enormous damaged caused by this species 
to the crops in Turkestan may be had from the table given below. 

The migratory locust [Pachytylus migratorius) possesses several per- 
manent areas of distribution in Central Asia, including the reed-beds along 
the banks and in the deltas of the rivers Sir-Darya, Amu-Barya,Zarivachan, 
Hi and Tchou. This species rarely damages crops, preferring the shoots 
of the reeds which occur in abundance near the egg-laying areas. At the 
same time official data for 1896 speak of 75 000 acres of various crops dam- 
maged by this species, possibly assisted by the nearly related P. dmicus; 
in recent years it has confined itself to uncultivated places, arid no se- 
rious complaints as to damage done by it have been received. 

^ The Italian locust {Caloptenus italicus) is a common species in Turkes- 
tan, but till recently only caused insignificant damage. This appears to 
have been due to considerable destruction by natural enemies. Recent 
observations also show that it is almost always starved out by the more 
voracious Marocco locust ; an interesting fact is that in regions in which 
the Marocco locusts were completely exterminated two or three years ago, 
Caloptemis is now increasing to an alarming extent, and occurs in numbers 
unknown before the disappearance of Stmtfonotus. 

The following locusts are also known as injurious in Turkestan, though 
not to the same extent as other species : Oedalus nigrofasciatus Beg., Steto- 
phyma {Arcyptera Serv.) flavicostaPisch^, Arcyptera {Pallasiella Kirby) truck- 
manna Fisch-Waldh., Acridium {Orthacanthracis Karsch) aegypticum T., Stau- 
ronotus kraussi, S. tartams, S. anatolicus and S, brevicolUs, 

Destruction oe nocusTs. 

All the known means of destruction of locusts have been tried in Tur- 
kestan ; the following is a brief summary of the work. 

.4) ^CHANICAI, means: 

i) Collecting and destroying the egg-clusters was carried out on a 
large scale for several years, but mth next to no results^ fpr the locusts 
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appeared in quantities at all the egg-laying centres and did enormous dam- 
age (amounting to nearly half a million sterling, according to the official 
figures). This laborious and irrational method has been definitely 
abandoned. 

2) Destruction of eggs by ploughing under has given no decisive 

results. 

3) Flooding of the eggs is a radical remedy, but unfortunately is 
only applicable on continuous areas with a plentiful water supply. 

4) Crushing the larvae by wooden or iron rollers made extra heavy by 
loads of earth stones, etc., and sometimes with thorny twigs drawn beffind, 
has been practised with success in some parts of Turkestan. It seems, 
however, to be a rather cumbersome method. 

5) Collecting the larvae in sheets has hardly been practised on a 
large scale except in the Ferghana region: it has been given up as not con- 
venient. 

6) Catching the larvae in pits or ditches dug neat the swarms > or in 
the way of moving columns of larvae has long been carried out in all parts 
of the coimtry ; pits are only used in, the case of large swarms on a limited 
area. The destruction of columns of large locusts has also been attempted 
by the use of barriers similar to those used in Cyprus and Durand’s appa- 
ratus; the canvas was replaced by tolls of old sheet-iron 12 to 14 inches high, 
held up l)y short stakes. This is very effective^ but is costly to put up. 
Ditches are excavated in the line of march of travelling columns of locusts 
and are dug 2 to 3 ft. deep and the same in width, generally with vertical 
sides ; at intervals along the bottom holes are dug out 14 to 20 inches deeper, 
for the larvae to collect in. Circular trenches may also be dug round very 
dense egg areas before the larvae hatch out, but these are very expensive and 
are not infrequent^ made useless by the destruction of the egg-clusters by 
insects or fungi. 

7) “ Fishing ” of locusts in streams and irrigation canals is practised 
when other means for stopping the moving columns have failed. But as 
suitable watercourses tarel}^ occur in the track of the columns, this method 
is of limited value, especiaUy as the destruction is by no means perfect. 

8) Destroying the larvae by fire is carried out oh a large scale in Tur- 
kestan. The method at present used is scorching by means of a special knap- 
sack apparatus ,* the petroleum flare of this can be turned on to the larvae 
in various directions with very little loss of heat. Several systems were 
tried (Siedoff, Schkilin Bildin, etc)., and the Schkilin apparatus was found 
to give the best flame. This method, however, comes rather expensive, and 
is only justifiable on irregular land free from grass and without streams or 
other supply of water. Barge machines on the same principle have also been 
tried, but they have not given good results in practice. 

B. Chemicae means. — a) Intmial poisons, 

i) Spraying for locusts with Paris green has been tried on a large scale 
and has given excellent results. The best strengths have been found to 
be: up to the 3rd moult of the larvae, 4lbs. Paris green and 81 bs. lime in 
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ICO gallons of water ; later 5 ^ lbs. Paris green and 10 % lbs. lime to 100 
gaU. ; and when the larvae are threatening the cultivated land the strength 
is increased to 8 lbs. Paris green with 10 % lbs. lime. About 24 gallons 
of spray are required to treat an acre. The total expense (apparatus, in- 
secticide, labour, etc.) comes to about £ 3 3s 6^ for a day's work, in which 
about 27 % acres would be treated, making about zs 4 d per acre. In spite 
of the cheapness of Paris green spraying, it has several drawbacks : the spray 
is easily washed o:ff by rain or dew, so that spraying may have to be repeated; 
it can only be used where the ground is covered by vegetation ; the lime for 
making the mixture may not be obtainable near at hand, and does not keep 
well ; the Paris green does not affect the larvae till about the third day, so 
that the effect cannot be ascertained at once, and washing off by rain may 
not be noticed. The following table shows the area treated with Paris green 
(at the expense of the State) during the last few years, and the number 
of large machines used : 


Year * 

1902 

1903 

1904 

1905 

1907 

1909 

1910 

1911 

Area treated **, acres 

121 259 

137 084 

147023 

93335 

11342 

S308 

124 442 

196 710 

Paris green used, lbs 

148 390 

I91 410 

198 640 

106710 

19 254 

13 885 

' 195 860 

! 2S6840 

No. of large machines working . 

no 

136 

136 

141 

48 

30 

23S 



♦ No treatment in 1906 and 1908. — *• Treatment lasts si to 36 days per year. 


To prevent the mixture being washed off by rain, an attempt has been 
made to use molasses instead of lime; this has the further advantage of 
being attractive to the locusts. The molasses is used in double the amount 
for lime, the Paris green remaining the Same ; when molasses can be obtained 
cheaply, this mixture should be preferred, as it gives excellent results. 

2) Ammonium arsenite, obtained by treating Paris green with am- 
monia, has been tried in Turkestan at the suggestionof Schreiner(i9iT) , whose 
formula is the following: Paris green, 1.2 lbs.; liquid ammonia at 22°, 1,8 lb.; 
brown molasses, 10 lbs. ; water, 30 gallons. This mixture has some marked 
disadvantages, not compensated for by its quick action and adhesive pro- 
perties, Commercial ammonium arsenite has not been tried.| 

3) Barium chloride in 4 per cent, solution has given excellent results. 
This insecticide is easy to prepare, is less dangerous for the men and does 
not clog the nozzles ; but it is much too dear, is easily washed off by rain, 
and does not show up on the sprayed plants. 

4) Sodium arsenite, long used in South Africa, was first tried in Turke- 
stan in 1911 ; it was so successful that it is now the only substance used 
on a large scale. The best strengths for the different stages of the larvae 
are as follows: ist and and stages, 0.25 per cent; 3rd stage, 0.37-04 per 
cent. ; 4th stage, 0.5 per cent. Perfect adhesiveness is obtained by adding 
double the amount of moHasses (browii sugar) in each case. Thhs prepared, 
the insecticide is not readily washed off by rain and acts on the larvae in an 
astonishing way; a mortality of 100 per cent is obtained in the 24 hours 
following the application. Sodium arsenite comes cheaper than Paris 
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green, gives a higher mortality, acts more quickly, sticks to the plants bet- 
ter (used with molasses) , and is easier to apply ; on the other hand, it scorches 
the vegetation and is more dangerous to handle, but these slight 
disadvantages are not enough to outweigh the advantages mentioned* 

5) Other arsenical compomids. soluble and insoluble, tried in Turke- 
stan, have not given decisive results. 

b) Contaci washes, — These have also been tried, but without much 
success ; in particular soft soap solutions at 3.3 per cent, were recommended 
by some entomologists, such as Rossikof and vSchreiner ; experiments on a 
large scale have shown that they are not reliable. Contact washes present 
no advantage over scorching. Various other insecticides, like ordinary soap, 
paraffin emulsion and certain complicated mixtures, have given no better 
results. 

c) Hopper dodgers, — These machines, successfully used in America, 
Australia and Russia, have been tried in Turkestan. They consist of large 
plates of wood, sheet-iron or canvas, drawn by horses, and smeared with pe- 
troleum or bitumen ; the larvae .jumping out of the way fall onto these 
plates and are caught by the sticky material. Hopper-dodgers are only use- 
ful for the destruction of small colonies of locusts, as they do not catch 
enough to deal with the large invasions frequent in Turkestan. Further, 
they can only be used in perfectly level places free from vegetation. 

This study of all the methods tried on a large scale in Turkestan allows 
one to select the most convenient and advantageous for each particular 
case; The Russian entomologists in charge of the work of destruction in 
this vast region at present use the plan detailed below; they have succeeded in 
reducing the enormous damage caused by locusts to almost nothing. Turkes- 
tan has been almost completely freed from these dangerous pests, and 
since 1911 the work has been largely confined to exterminating certain 
centres of small importance which appear here and there near the frontiers 
of Persia and Afghanistan, The plan is as follows : i) preparation in summer 
and autumn of forecast maps, showing the position area and density of; 
the egg centres of each district; 2) treatment of the infested area with Paris 
green, or better, molassed sodium arsenite, as soon as the larvae appear; 
3) scorching by knapsack machines of larvae in places not accessible to 
sprayers, devoid of vegetation or far from watercourses of sufficient capa- 
city to keep the sprayers going regularly *; 4) capture of larvae in pits or 
ditches. 


Naturae Enemies or Tocusts. 

Among birds, the chief locust-destroyer in Turkestan is the rose-coloured 
starling [Pastor roseus) ; these birds nest in the mountains and come down 
in enormous ffocks to follows the colums of larvae, as well as the flights of 
adults, which they often kill on the wing in large quantities. This species is 
undoubtedly a precious ally, but in regions of organized control it often 
complicates the work ; it would therefore be risky and unreasonable to rely 
on regular assistance from these birds, and especially to include such an in- 
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constant element in the plans for destruction. The sparrow also hunts 
locusts, and some writers believe that, like the pastor, it destroys the lar- 
vae simply for the pleasure of killing them. Ravens and crows take chiefly 
the eggs, which they dig out of the ground in late summer and autumn ; 
they are made use of by the entomologists to discover the chief centres of 
egg-la5dng for indication on the' forecast maps. The destruction of eggs by 
crows is in some regions helped by certain species of lizards, of the genera 
Eremias and Phrynocephalus. 

Entomophagous insects attacking locusts are few in number in Turkes- 
tan. Among predatory ones may be mentioned certain species of CalU- 
sfenes, which devour the larvae, and Prosodes, Adesmia, Stalagmoptera and 
certain Elaterids (? Athous), which feed on the egg-clusters. The true 
parasites develop in the eggs, the larvae or the adults. It has been found 
that species of locusts inhabiting districts with rich vegetation suffer more 
from the attacks of parasites than those which pass several stages of their 
development in districts where vegetation is scanty. 

The Marocco locust in Turkestan is attacked almost exclusively by 
endophagous parasites, among which Callostoma desertomm is the most im- 
portant; then come its near ally Mullio obsmmsV'., and a MAoiA ^onabris 
^-punctata. The larvae bore into the egg-cases immediately after laying, 
and undergo all their metamorphoses there. They are ver>' numerous 
in places frequented by the locusts several years in succession ; the larvae 
of Callostoma and Mullio alone may destroy 40 per cent, of the eggs, while 
those of Zonabris account for hardly 2 per cent. 

The egg-clusters of the Marocco locust are also subject to attacks of 
certain fuiigi not yet properly studied ; these may reduce considerably 
the number of larvae hatching. The introduction of the fungi is evidently 
assisted by the attacks of birds and is favoured by moisture in the soil ; 
they are so important that account has to be taken of them in drawing up 
the plan of campaign : when the forecast maps are prepared, it is customary 
to note the degree of infection of the eggs by animal parasites, but the fungi 
may so much alter the situation during the winter and in early spring, that 
centres very rich in autumn may give no hatching in spring. Mscalculations 
of this sort have not infrequently arisen, and in such cases parties sent to 
the places at great expense were kept idly waiting for the eggs to hatch for 
several weeks, when tlxey might have been carrying out useful work in dis- 
tricts really in danger. Eor the forecast maps to provide reliable informa- 
tion, and thus to fulfil their purpose, it would be necessary to verify the state 
of the eggs in the spring before hatching began and make careful notes of 
the centres no longer dangerous ; in this way much annoyance and use- 
less expenditure would be avoided. 

The importance of the natural enemies, in particular the endophagous 
parasites, cannot be doubted; it is certainly to them that must be attributed 
the almost complete disappearance of the locusts in certain years. But the 
value of this factor must not be exagerated in arranging the plan of destruc- 
tion, for the conditions of development of these organisms are as yet little 
understood, and a large multiplication of them only takes plaice after re- 
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peated invasions of the locusts in a particular area. It is evident that the 
exigencies of modern agriculture are not compatible with siicli a state of 
affairs, for the simple reason that before the appearance of the parasites 
the crops will be devastated several times ; it is much more logical and easy 
to get lid of these dangerous enemies as soon as they appear than to count on 
the assistance of an element so vague and inconstant as the natural enemies. 

Breeding of parasites on a large scale with a view to their utilization, for 
destroying locusts, has not been attempted in Turkestan. Last year ex- 
periments were made mth Coccobacilhis A cridionm crHerelle; when admin- 
istered after passage through locust hosts it gave a heavy mortality, but 
contaminated grass gave no decisive results. This method is still being 
studied. 

Economic Importance of Locusts in Turkestan. 

We have already remarked on the special reasons for protecting the 
crops in Turkestan from locusts. The figures given in the accompanying 
table show the importance of the damage, the loss to the local population, 
the sums expended by the Locust Control Administration, and the results 
obtained. 


Losses due to locusts in Turkestan. 



Area 

of egg-la 3 -ing 

Area 
of crop 

Estimated 
value of crops 

Days 
of labour 

Total loss 
to the 

EKpenditure 
for the 

Year 

centres 

destroyed 

destroyed 

required 
for the 

population 

control 


acres 

acres 

•francs 

control 

francs 

francs 

1901 

54 793 

344 981 

7 853 300 

2 905 77S 

11480975 

114250 

1902 

184 668 

259 060 

5 895 000 

5054789 

12 217 350 

509875 

1903 

179034 

126 280 

2 872 500 

1 714857 

5018082 

435 

1904 ..... 

259 426 

59238 

134S437 

■1 470 276 

3 1 8(3 280 

417 212 

1905 ^ 

1 14 357 

23 414 

j 534000 

601 333 

I 284 790 

601 964 

1906 . h . . . 

42 543 ' 

0 

; 0 

0 

0 

4('tS 8S7 

1907 

i 20 239 

702 

1 insigaificant 

0 

insignifican,! 

130 700 

1908 

25 428 

4 II 2 

: 106 125 

419295 

81 1 oSo, 

27 500 

1909 

55 764 

5S776 

I 337 925 

592 000 

2 077 385 

200 000 

1910 

i 226 233 

8451 

217375 

391 175 

706342 

I 198412 

1911 

218531 

0 

insignificant 

0 

.insignificant 

l 446 547 

1912 

0 

0 

i ^ 

Cj 

0 

? 


394 ” Inseels In Flour Mills and tonaries. ~ dean, George a. in Kmms Stah 

A^ficuUufa^ College, Agriculiuml Expenmeni Station B'ulUtin, No. 189, pp. 139-236, 
tigs. 1-56, Manliattan, Kansas, 1913. 

The writer describes numerous experiments on the cleansing of mills 
from injurious insects by means of high temperatures, and discusses another 
series of experiments on the destruction of insects infesting flour and stored 
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grains by means of fumigation with hydrocyanic acid gas and carbon disul- 
phide. The damage caused by insects to stored grain in the U. S. A. amounts 
to 5 per cent, of its value. 

Tack of supervision and cleanliness are the causes of the large in- 
crease of insects in mills and granaries. It is very important to sweep up 
all the waste flour from the floors, corners, under machines, etc. The appli- 
cation of high temperatures is the only eflicacious and practical method 
so far known for destroying these insects. This method has developed to 
such an extent of recent years that it seems likely to revolutionise the com- 
paratively inefficient methods at present in use. The heating of various 
mills in Kansas has given absolute proof that these insects cannot resist 
the heat in any of their stages, even in the most inaccessible places. This 
system has also been employed with success in several mills in Ohio, Illi- 
nois, Nebraska, low^a, Indiana, the south of Canada, etc. The heat pe- 
netrates throughout, through obstacles and into the remStest corners where 
gases could not reach the insects. Many insects can resist the effects of 
hydrocyanic acid for a long time, but none can resist a temperature of 
118 to I22^'> F. for even a short time. Fumigation with hydrocyanic acid 
requires 2 or 3 days, thus involving considerable expense in the long clos- 
ing of the mill and the cost of the necessary material, not to speak of the 
danger to the operators. If the heating system is applied from Saturday 
to Monday morning no time is lost, the cost is small and there is no danger 
to the operators. In a mill which can be warmed to a temperature of yo'^F. 
in winter, it is easy to obtain a temperature of 118 to 123® in summer. By 
this method no damage is done to the flour, the belting or machinery, and 
there is no danger of fire. It is recommended by the Mutual Fire Preven- 
tion Bureau which represents eight of the principal millers' assurance 
companies. 

Mills infested by Ephestia ktiehniella Zell, (Mediterranean Flour Moth) 
may be effectively treated with hydrocyanic acid, but this method is not 
recommended if the heating system can be applied. 

The simplest, the most effective and the least costly remedy against 
insects infesting grains and their products stored in warehouses is careful 
fumigation with carbon disulphide. In well closed buildings in which the 
temperature is about 70^^ F., 4 34 lbs. of carbon disulphide is sufficient for 
about 1000 cu. ft., and about i lb. for every ton of grain. It is not an effec- 
tive disinfectant for flour mills, and for such places is not recommended 
owing to the danger of fire. 

395 The Florida Fern Caterpiller (EHopus floridensis) in the United 
States, •— Chittenden, F. H. in V, S, Department of Agriculture^ Bureau of Ento- 
mology, Bulletin No. 125, pp. ii, i fig. Washington, 1913. 

During recent years a considerable number of caterpillars of Eriopus 
floridensis Guen. have appeared in the District of Columbia, in lUinois and 
in " Ohio. The insect is indigenous to Florida and Tropical America. It 
has caused serious damage to ferns growing under glass. 

The writer describes the life-history of the insect. The eggs and the 
early larval stages have not been observed. The larvae feed chiefly dux- 
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ing tlie night, resting at the base of the plant during the clay-tinie. They 
cause serious damage to ferns at all seasons of the year. The cocoons are 
attached to fragments of leaves and other soil rubbish, near the level of 
the ground. The pupal stage lasts from 23 to 27 days. 

Some of the natural enemies of the insect are Ichneumon extremaUs 
Cress, Sargaritis sp. and a Tachnid not identified. 

As means of controlling this insect, a decoction of hellebore, poisoned 
baits and carbon disulphide have given good results. Arsenate of lead 
would be elective, but it reduces the value of the plants by covering 
them with a white layer, The best method is hand picking the larvae which 
fall to the ground when the plants are shaken. Fumigation with hydrocyanic 
acid has not been much used, but should give effective results. 

396 - The Rose Slug-Caterpillar (Evelea indeiermina) in the United States* — 

Chittenden, P. H. — 17 . S, Department of AfincuUure, Bureau of Entomology^ Bulletin 

No. 124, 9 PP-j I fi??* Washington, 1913. 

It is only within recent years that the slug-lilre caterpillar of Euclea 
indetermina has been known to injure the rose. It has already been observ^ed 
on plum, oak, chestnut, hiccory (Cavyd), pawpaw {Asimina triloba), bayberry 
{Myrica cerifera), flowering dogs^i’^ood {Cornus florida), apple pear, wild 
cherry {Pnmus spp.). 

All writers seem to agree in stating that the larvae mature during Sep- 
tember, but the specimens which were received from West Virginia had ma- 
tured by August 20. 

Eggs are deposited during July, in small groups slightly imbrecating 
or overlapping, and hatch in about nine. days. . The larvae pass through 
eight stages, and occasionally nine, before transforming to pupae, and it 
has been observed that in stage I, which is passed rapidly, they take no 
nourishment. The species hibernates in its cocoon, and the moth has 
generally been observed to issue in July. 

In case only a few rose bushes or young trees are attacked, hand-picking 
is ample for controlling this insect, the precaution being taken to use a glove, 
thus avoiding being stung Should the caterpillars appear on several 
plants, they should be sprayed with Paris green or arsenate of lead. 

397 - DIptera injurious to Cabbages, — Schwartz, martin in Mitteilungen dcr Deui* 

schen Landwirtsckmis-Geselhchaft, Year XIX, Part y, pp. 98-100, figs. i-a. Berlin, 

February 14, 1014. 

The writer refers to all the Diptera injtirious to garden crops, and deals 
specially with those attacking cabbages : Chortophila brassicae, Anihomyia 
floralk, A. radiciim, Phaonia trimaezdata. 

For the control of Chortophila hrassicae, chemical substances have not 
yet given good results. The chief preventive measure is careful examina- • 
tion of the young plants before setting out and elimination of aU showing 
infection. A second examination should be made within a fortnight, and 
all attacked plants should be destroyed ; before replanting, the vacant spots 
should be well beaten down and treated with insecticide, to destroy any 
larvae in the ground. In this way the first generation can be got rid off. 
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Another important point is to bum the stalks after the cabbages are 
cut. Fresh manure shoujd not be used. Seedlit^s grown in frames should 
be covered with netting to keep off the flies. 

398 - The Grape Leaf-Hopper (Typblocyba comes) in New York State- — 

Hartzell, F. Z. in New York Agriailiural Experiment Station^ Bulletin No. 339, 

PP- 31-51, figs. 1-3, plates I- VI. Geneva. N. Y., 1913. 

A large number of adults of Typhlocyha comes Say. survived the winter 
of 1911-12 and threatened many vineyards, but fortunately weather condi- 
tions during the summer were unfavourable for the n3miphs, causing a 
decrease of the insects during the late summer and autumn of 1912. 

The most favourable hibernating places for the leaf-hopper are fence 
rows, woods, brush and waste land, weeds and places where leaves accu- 
mulate. The drier, well-drained soils are more conducive to the safe 
wintering of the adults than the heavier soils. The foliage of raspberry, 
strawberry, blackberry, currant, gooseberry, catnip {Nepeta Cafaria), 
Virginia creeper, burdock, beech and sugar maple is eaten by the hopper 
before it migrates to the foliage of the grape. The strawberry and raspberry 
are the favourite spring food-plants, the insect migrating from the straw- 
berry to the raspberry during early May and from the raspberry to the 
grape during the latter part of May. 

Mating of the hibernated adults takes place on the spring food-plants. 
The foliage of the grape is injured by the overwintering adults, but most of 
the feeding is restricted to the lower leaves, especially those of the young 
shoots or suckers at the base of the vine. The amount of inj ury to vineyards 
varies directly with their proximity to favourable hibernating places and 
spring food-plants. 

Spraying experiments during 1912 showed that a solution of i part 
of 40 per cent, nicotine {*' Black leaf 40 in 1600 parts of water or Bordeaux 
mixture is an efficient spray for the leaf-hopper. The fruit from vines pro- 
tected from the leaf -hopper is superior to fruit from vines subjected to the 
attacks of this pest. Chemical analyses of grapes from sprayed vines gave 
a gain of from 8 to 68 per cent, in sugar over those from untreated vines, 
while the unsprayed grapes had from o to 20.6 per cent, more acid than 
sprayed grapes. 

The destruction of hibernating places of the grape leaf-hopper is recom- 
mended as a method of control, especially to save the young foliage of 
the grape in the spring. When hibernating adults are on the young foli- 
age, delaying the removal of the young shoots at the base of the vine will 
tend to keep the insects on the lower leaves and thus afford some pror 
tection to the more permanent foliage. The lower shoots should be 
removed just previous to spraying. 

399 - The Control of the Codling Moth in the Sacramento Valley, Galifornia. — 

Woodworth, C. W. m University of Calif orma, College of Ai.ncuUnnf Agricultural 

Experiment Station^ Berkeley ^ Circular Ifio. 101. 4.,pp.,, 3 figs. Berkeley, June 1913. 

In contrast with the conditions prevailing in the Bajaro Valley, codling 
moths appear in the Sacramento Valley early in spring and are ready to 
begin egg-laying before the fall of the blossoms of the apple and pear. dSgg 
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laying is concluded in about a month. The eggs hatch in about 8 % days 
and the young larvae are abundant in the apples by the time they are as large 
as peas; they remain in them for about 27 days. The pupal stage lasts a 
month, and the moths are out by the middle or latter part of July. 

A second generation occurs during August and September, and a few 
of the more precocious are able to produce a third generation in the autumn. 
Usually the worms of the second generation go into hibernation as soon as 
they have spun their cocoons and do not transform till the following spring. 

Most of the apples grown in theSacramento Valley are early fruit, which 
is ready to harvest early enough to escape the attack of the second brood 
of worms. Where nothing is done to protect the fruit the worms injure 
two-thirds of the crops. If the orchard were isolated and all the fruit re- 
moved at this time, the second generation might be largely annihilated by 
starvation. 

Pears are more largely grown in the Sacramento Valley than apples, and 
are not usually seriously affected by the first brood of worms (less than 10 
per cent.), but if not controlled the worms of the second generation injure a 
third of the crop. The usual method of harvesting pears removes the larger 
proportion of the worms of this second generation from the orchard; hence 
the relatively small injury from the first generation of the following year. 

The gathering and destruction of fallen fruit was formerly required by 
law in CaHfomia! Twenty years ago the placing of bands of old grain sacks 
round the trunk and examining them once a week or once a fortnight was 
found more effective. A parasitic wasp imported from Spain was found 
to be of no practical value. 

The use of arsenical poisons has come to be the sole method 
for the control of this insect. All who have investigated the subject agree 
that the poison must be applied before the worms enter the fruit, and a 
thorough application is necessary for the best results. Both the life his- 
tory and observations of the results of practical spraying work indicate 
that the time for, the first application in that valley is as soon as possible 
after the petals fall. 

In the case of pears or autumn apples, unless this first spraying has 
been very thorough, the second brood will require attention during tlie 
latter part of July or early in August. For this purpose the placing of bands of 
sacking about a few of the trees is recommended, and these should be exa- 
mined about the and 15'^ of July and August. 

One thorough spraying for summer apples and one or two for autumn 
apples and pears wilt completely control the codHng moth in the {Sacramento 
Valley. The writer gives the following formula for an orchard of about % 
acre of average-sized trees : 

Eead arsenate. , ^ 3-6 lbs. 

Water roo gallons. 

Zinc arsenite may be substituted for arsenate of lead, using about one- 
third ais mucb (1-2 lbs. for ibo galfe. of water), or Paris green fc’^y^Va. in 



INSECTS INJURIOUS TO VARIOUS CROPS 569 


100 galls) . In tlie latter case it is usual to add about three times as much 
lime. This serves two purposes, holding the arsenical poison on the tree 
and marking the tree so that one can be sure of the thoroughness of the ap- 
plication. 

400 - Small Ermine Moths (Hyponomeuia mstlinella and H. padella) 
in the United States. — Schoene, W. J. and parrot, P. J. in New York Asri- 
cultural Experiment Station, Technical Bulletin, No. 24, 40 pp., ro figs, map, 9 plates. 
Geneva, K. Y., 1913. 

Hyponomeuta malinella and H. padella were found in numbers in the 
State of New York in 1909, probably imported on infected stock. They 
are now found in many districts, H. malinella on apples and H. padella on 
whitethorn and plums. 

In the Unites States the moths appear in the first fortnight of July, 
and egg-laying begins about the middle of the month. The larvae, after 
hibernation, feed till the second half of J une, and then pupate. 

These species seem to be largely free from the numerous parasites which 
attack them in Europe ; but an Ichneumonid {Mesochorus sp.) has been bred 
from H. padella on cherry, while a Tachinid {Exorista arvicola Meigen) has 
been found abundant in some colonies of H. malinella. 

The chief means of control are careful inspection of nursery stock in 
June, and arsenical spraying. 
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